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TRANSACTIONS 

OF 

The  Mining  Society  of  Nova  Scotia. 


The  Society  at  •  body  is  not  responsible  for  the  opinions  and    views 
expressed  in  the  several  papers  publisiheil  in  the  Transactions. 

Vol     VI 11  Session   1M03-04. 


ANNUAL  MEETING,  FEBRUARY.   t<>03. 

The  iinnual  meeting  of  the  Mining  Society  of  Nova  Scotia 
was  lield  in  the  Halifax  Hotel.  Hulifrtx.  on  the  19th  of  Febru- 
ary', lOOIi,  at  11  o'clock,  with  the  pre.Hi<h«nt,  (Jeorj^e  \V.  Stuart, 
in  the  chair. 

Among  those  present  were:  President  Oeorjife  W.  Stuart,  of 
the  Nova  Scotia  and  Mexican  Mininj^  Co..  Hon.  Robert 
Drununond  editor  of  "Maritime  Mining  Record";  Alexan<Jer 
McNeil,  director  Port  Hood  Coal  Co.;  Henry  S.  Poole;  Charlea 
C.  Starr,  of  John  Starr  &  Son  ;  Fred.  P.  Ronnaii.  etlitor  of 
"  Industrial  Advocate";  Prof.  J.  E.  Wootlnian.  Dalhousie  School 
of  Mining;  Francis  H.  Miv*on,  aaaayer;  li.  H.  Brown;  Charles 
Archibald  ;  Clarence  H.  Diinock.  manager  of  Wentworth  OypHum 
Co.;  George  S.  Burritt,  agent  Canadian  Rand  Drill  Co.;  W.  C. 
Milner,  \V.  F.  Jennison,  of  Dominion  Iron  and  Steel  Ca;  J.  O. 
Hudson,  Sydney;  Joseph  H.  Austen,  of  Aasten  Broa  ;  T 
t;.  McNulty,  of  Nova  Scotia  Gold  .Mining  Co.:  M.  R.  Morrow, 
agent  Dominion  Coal  Co.;  F.  W.  Hanright,  of  Colonial  Cop|>er 
Co.;    John    H.   Anderson ;  Duncan  McDonald,   nj^ager   Truro 


li  TKANHA'TIONM  oi     I  III.    MIVIN'i   HOriKTV  OF  VOVA  HCOTIA. 

F«)un(lry  ('(».  I'ml  I)  A  Miirniy,  DaUiouMie  C.'ollejje :  A.  N, 
WliitiuHii,  pn-s.  liiclianlsoii  ( ioM  Miiiin;^  Co.;  John  .Johiisoii.  of 
Nova  Scotia  ( 'oal  ( 'o.;  rrol'.  Kbonezer  MjicKh}',  Dalliounie  Collej^e  ; 
Kobrrt  Dixon,  of  Stratlicoiia  Mine;  Cn'or^i-  K  I>oak  :  Oeoffrey 
.Mornnv,  of  Win.  Stairs,  S(jn  k.  Mfjrrow  ;  l)r.  A.  H.  MacKay, 
SiiperinteiKlcnt  ol  JvJucation  :  Harry  Piers,  curator  of  Provin- 
cial Musouui :  Hohort  Kaiilback,  manager  Toucjuoy  Mine;  G.  S. 
Troop,  of  llhick,  IJros.  &  Co.:  H.  A.  Samlers.  of  Forest  Hill 
Miniii*;  (Jo.;  H.  lieid  Harrison,  of  ( 'h<;tiearnp  CoM  Mining  Co.; 
Tof]cl  C  Wooflworth  ;  .Ijuucs  T.  Hurchell,  manager  Cowrie  Block- 
liouso  (yolleries:  \i.  Percy  I^rown,  Tlioina^s  Caldwell,  L.  J. 
Hesslein;  K.  M.  McDonaM,  .M.IMV;  John  U.  McLeo<l  ;  J.  E. 
Hani})son,  and  II.  .M.  W'ylde. 

The  Secretary  read  the  niinuteH  of  the   last  meeting,   which 
were  contirnicd. 


ELECTION  OF    MEMBERS. 

The  followintr  members  were  elected  : — Arthur  Roberts, 
Bridcjjewater ;  Edward  James  Cooper-Smith,  Malaga:  Francis 
Drake,  Malaga :  E.  H.  Enimerson,  manager  of  the  Waverley 
Gold  Mining  Company,  Waverley:  D.  C.  Hood,  Waverley;  F. 
B.  Wade,  K.C.,  Halifax ;  W.  L.  Lithgow,  manager  Port  Hood 
Coal  Co.,  Halifax  :  Cornelius  Shields,  vice-president  Dominioa 
Iron  &  vSteel  Co.,  S\^dney ;  Harr^^  Coll,  manager  of  the  Vale 
Colliery,  Thorburn  ;  J.  L.  Brass,  manager  Inverness  &  Richmond 
Railway  Co.:  R.  A.  C.  McXally,  agent  James  Cooper  Manufact- 
uring Co.,  Halifax;  C.  Ochiltree  Macdonald,  Halifax:  Prof.  J. 
E.  Woodman,  Dalhousie  School  of  Mining,  Halifax ;  G.  Herrick 
Duggan,  Dominion  Iron  &  Steel  Co.,  Sydney  :  J.  G.  Hudson, 
mining  engineer :  C.  Crockett,  New  Glasgow ;  and  John 
Johnson,  resident  manager  N.  S.  Steel  &  Coal  Co.,  Sydney 
Mines. 


PRRSIOBXT'r    ADDRCm. 


PKESIDtN  I  b  ADDRESS. 


Tmk  Pue-sidknt.  (Jkor.jk  W.  Stlmht  It  is  very  plejminic 
to  h*i  able  to  refer  to  the  healthy  comlition  of  tho  iwciety. 
both  fiiiancijilly  and  socially.  In  all  such  iiiHtitutioiH  unity 
of  spirit  stancls  paramount.  A  cJeHnite  object,  with  the 
enor^ry  and  application  to  overtake  it  conicn  next ;  and  while 
Vfii  do  not  want  enoui^h  cash  in  the  treasury  to  ^jencmlo  th« 
desire  of  .s|Kjilation.yet  we  re.|uire.  and  w«-  have,  enoujjh  to  keep 
the  wolf  from  the  door,  appear  d '■'  eM.  and  a  Is.  j  a  few  hun- 
dreds to  spend  for  any  '^iMx\  purj  ,kiuj;  to  the  protection  of 
the  society  and  the  promofion  of  Nova  Smtin^  n.-ni  . Mining 
industries. 

We  liave  now  one  hundred  and  tourtixMi  niouiUsrs  iti 
good  standinj^.  an  incn»ase  of  twenty-seven  in  the  last  year. 
VVc  are  not  called  upon  at  this  meeting  to  pa««  a  single 
re.s4)lution  of  condolence;  the  "sting  of  the  reaper"  haa  not 
found  a  victim  amon;,^t  us  durin^r  the  past  3'ear.  for  which 
we  sincerely  oHer  our  ;:rateful  thanks  to  the  Supremo 
Governor  and    PrM\  Id.r      Tli-   .ithnhiu'v  at  our  it«  .  haa 

been  very  good  ascompan?d  with  previous  years.     I  wmuh]  arg« 
that  every  memlxr  attend  at  least  one  meeting  each  y»»ar. 

Wv  have  hail  .some  excellent  pa|)ers  rwid.  containing  much 
vaiuabli'  information,  yet  many  more  might  and  should  havo 
been  contributed  1  think  it  is  the  duty  of  each  member  in 
give  the  .society,  if  p«Ks.sible,  one  pa|>er  each  year — it  is  not  ex- 
pected that  every  memU'r  shall  pn^paroa  paper  of  excoof  ling  merit* 
There  are  many  things  con nect<?d  with  the  great  mineral  in•lustr}^ 
both  practical  and  technical,  to  write  about:  if  one  f«H.dH  he  can- 
not hanille  any  of  the  larger  stibjects.  let  him  give  an  hour  to 
.some  of  the  innumerable  smaller  ones;  if  you  cannot  do  better. 
submit  some  of  the  man}'  ipiestiotis  that  frequently  confront  us, 
tor  one  of  our  chief  aims  is  to  give  and  to  i-i»ceive  information. 


4  THANHACTIONM  OV  TIIK  MIMNO  HOCIETY  OV  NOVA  SCOTIA. 

'V\\v  pjist  year  has  br«ii  one  (jf^roat  and  uiiproccfJented  activity 
in  our  uiinin^and  manufacturing  ^-ntorpriHCH.  Never  before  in 
the  liistory  of  this  province  has  th<'re  Ix^en  Huch  a  demand  for 
labor,  HO  many  men  employed,  and  HUch  sati-sfactory  wages  paid. 
Work  lias  ;^one  on  with  a  frictionh.*ss  swing,  showing  the  Ijcst 
of  feeling  between  employer  and  employee,  while  our  neighbors 
across  the  line  have  experienced  from  strikes  the  most  disastrous 
year  in  their  history,  causing  a  shortage  in  their  anthracite  coal 
output  ol"  not  less  than  twenty-oight  million  tons.  KstimaUi,  if 
you  can,  tiie  financial  loss  and  the  physical  suffering  this  national 
calamity  has  entailed.  While  we  feel  comparatively  safe  from 
such  calamitous  troubles,  due  to  a  superior  and  more  intelligent 
class  of  employees  and  wiser  and  more  generous  management, 
yet  it  behooves  us  to  be  ever  watchful.  To  the  wage  earner  in 
whatever  capacity  he  may  serve,  let  me  say  that  while  all  of  us 
have  our  hopes  and  aspirations,  yet  a  wi.se  direction  of  our  ener- 
gies is  re(|uired  more  than  a  "  vaulting  ambition  which  sometimes 
o'erleaps  itself." 

The  output  of  coal  during  the  past  year  has  been  no  less 
than  4,3G2,8G9  tons  of  2240  lbs.,  being  737,504  tons  in  excess 
of  the  previous  year.  439,731  tons  of  iron  have  been  manufact- 
ured into  206,193  tons  of  pig,  against  90,034  tons  manufactured 
in  1901  ;  the  greater  portion  of  the  ore,  however,  was  brought 
from  the  Wabana  mines,  Newfoundland.  The  inducements 
offered  by  the  government  for  the  encouragement  of  the  manu- 
facture of  iron  and  steel  in  this  country  .should  be  so  regulated 
as  to  insure  the  greater  development  of  our  own  ore  deposits. 

There  has  been  a  falling  off  of  2,258  ounces  of  gold  as  return- 
ed to  the  mines  office,  as  compared  with  1901,  when  30,537  ounces 
were  returned.  The  past  year's  production  is  almost  entirely 
from  the  larger  and  more  raoderuly  equipped  mines,  and  from 
deeper  workings,  operations  on  most  of  the  smaller  mines  having 
ceased.  This  is  due  largely  to  the  fact  that  mine  owners,  hav- 
ing observed  the  successful  operation  of  the  more  modernly 
equipped  mines,  are   now  less  disposed   to  let  their  holdings  to 
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tributors,  rather  connervinjr  their  intermU.  lookiii^r  forwnrtl  to 
U'ln^r  ttblu  to  wurk  Uiem  on  h  hir^^er  Hcale.  There  iirw  in  prooM 
of  couHtniction  throu^rhout  the  varioiw  dintrictn.  a  number  of 
large  and  modern  plants,  both  for  inillintr  and  uiining  on  a  large 
scale  and  to  much  greater  depthn. 

In  all  other  branches*  (if  mining,  except  in  1  ..  there  liaa 

ken  a  large  increase.  May  we  not  be  warrnnt..!  in  believing 
that  Nova  Scotia  is  just  now  shwlding  the  mantlo  which  haa  no 
long  covere<l  her  glory  and  is  unboM^Mning  a  display  of  mineral 
wealth  the  magnitud.^  of  which  muMt  ineviubly  turn  the  eyea 
of  the  world's  capital ints  towanU  h««r  f 

In  a  recent  article  in  the  New  York  "  World."  the  foIl.uiMir 
api>eared  :— "  It  in  an  undeniabh-  fact  that  the  moat  intl  .^ 

business  men  of  the  world  hav  turne<l  their  attention  to  min- 
ing ;  the  richest  men  in  the  world  are  mining  king>«.  many  of 
whom  have  grown  so  from  originally  moderate  capital  " 

IVrhaps  it  cannot  Ix?  litendly   said  that  we  are  living  in  a 
land  flowing  with  milk  and  honey,  but  I  will  venture  the  amer- 
tion  that  we  are  living  in  a  land  which  contains  beneath  itimur- 
face   more  to  the    s^piare   milr    of   that   which   inlerv»«tM  capital. 
gives   employment   to   th.»    millions,  and    maken  a  country   rich, 
than  any  other  of  the  samr  dimensions  on  the  face  of  thi>  globe 
The  four  and  a  half  millions  of  Ions  of  coal  that  have  lieen 
niiiied    in   the   past  year  are  but  a  drop  in  the  bucket   when   we 
consider   the   insignificant   area    from    which   thin    (onnag<>  liaa 
been  taken,  ils  comparts!  with  an  •'stimated  area  of  950  s.juaro 
miles,  under  which  our  l)e«t  authoritiej*— men  who  have  devoted 
their  lives  to  the  study  of  gis)logy  and  mineralogy— declare. with- 
out a  doubt,  that  coal  ab<iunds.      Within  thia  area,  it  ia  eatimated 
there  are  from  forty  to  fifty  billions  of  tons,  there  are.  boaidai 
this  area  referred  to.  many  hundnMl.s  of  H4|uare  milo!<  of  territory 
unproved,  in  whicli  it  is  confi<lentIy  believed  coal  exiata  in  large 
•  juantities. 

Of  the  extent  of  our  in)n  ores  we  know  that  in  no  less  than 
twelve  counties  of  the  eighteen  in  the  provinci*.  large  and  valu- 
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able  fh'|)f)sitM  exiHt,  hikI   nv**   txWt   know  that  HlirewfJ  capitalistH 
after  exhaustive  exaiinimtioiiH,  are  spenrJin^  iniMioiiH  of  money 
n  th«'  proviiioe  in  the  erection  '»r  ^nitahh*  plants  for  the  ninnn- 
factiire  ot*   iron  anrl  steel. 

Were  we  to  rnakr*  an  approximate  eKtimate  of  our  ^ol«l  resour- 
ces, based  on  the  same  cliaraeter  of  evidence  as  tliat  accepted  and 
undisputed  in  leference  to  our  coal  and  our  iron  -and  wh}' 
should  we  not  ^-  w<'  must  conclude  that  we  have  in  j^old  un- 
bounded wealth.  The  best  authorities  ;;ive  the  area  of  our  j^old 
njeasures  at  5,000  s(juare  miles  and  Mr.  Fairbault  rlemonstrates. 
in  the  most  conclusive  matiner.  tint  the  atiriferous  folds  in  th« 
area  in  which  th^-  ;^old  veins  occur,  iro  to  a  depth  varvirrj  from 
8,00()  t(.  17,000  feet. 

F.et  me  dwell  a  litth'  upon  this  branch  of  our  mining  indus- 
try. It  i.s  but  natural  I  .should  give  it  the  preference.  I  have 
said  we  have  abundant  evidence  of  the  persistence  in  depth  of 
our  gold-bearing  veins.  That  statement  up  to  within  tlie 
past  year  or  two  might  have  been  questioned  :  I  think  few 
to-day  will  be  iuuiid  In  tiue.sinjii  the  statemeni  in  view  oi  the 
recent  developments  throughout  the  province,  and  more  particu- 
larly in  the  districts  of  Brooktield.  Caribou,  Ooldenville  and 
Slormont. 

With  such  evidene»'  U'tore  us  can  we  for  a  moment  doubt 
that  at  greater  depths  than  we  formerly  dared  to  believe,  we 
have  both  larger  and  lichei  deposits  of  ore  than  iiave  been 
found  nearer  the  surface  '{  It  is  true  that  larger  capital,  better 
equipment,  and  more  efficient  management  are  re(|uired  to  make 
our  output  of  gold  e(jual  in  significance  to  that  of  our  coal. 
But  while  we  take  plejisure  in  speaking  of  the  bright  side  of 
our  gold  mining  industry,  it  is  equally  incumbent  upon  us 
to  speak  of  some  of  the  difficulties  that  confront  us  in  the 
pi'osccution  of  this,  the  most  fasciuating,  and  sometiuiesat  lea.^t, 
j^f  not  always,  the  most  profitable  of  industries.  While  the  cost 
of  ev^erything  that  enters  into  tiie  prosecution  of  the  gold  min- 
ing; business,  includinof  labor,   fuel,  timber,  etc..  is  rejjulated  bv 
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the  supply  hikI  <l(Mimii<l.  tho  valu*'  of  *^U\  in  Hx<mI  At  a  utAiitUnl 
it  iH  worth  no  more  in  thin  ci'iitiiry  thnii  it  wam  in  the  Imit.  wliih* 
the  avora^^e  co^t  of  all  the  nv|iiinMn»»nt»  n«»«'«**<«»jiry  to  obtain  i» 
has  increaMi»(I  from  twoiity-Hve  to  fifty  |>er  cent  in  the  lji»»t  de- 
cjul»v  Tin*  (pieHtioii  naturally  ariHe«,  will  the  yield  under  tl  • 
coruiilions  coritiiiuo  to  supply  the  increiuwsl  <|fMiAnd.  and  >vni 
tin'  imlustry  coiitinut*  in  this  provinw.  as  in  imjnl  desimbli*  it 
sliould  i*  How  is  thryifld  \n'\n\^  krpt  up  now  '  It  liiis  hitlwiio 
been  niaintaini'd.  not  so  much  by  thf  diHCtiverios  <if  new  fl<  IK  m 
by  tht'  improvtMUonts  in  th«'  ni<'thr»K  <.f  miniir^  nnr|  th«'  v- 
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its  recovery.  It  is  with  not  a  little  pride  that  we  can  annonnn* 
thi'se  achievements.  enablin^T  us  by  our  inj^eiiuity  in  lhi»  way  t  • 
meet  tin*  incn*a.s«M|  e<>st  of  labor  and  supplies       NVhib*  all  atli«r 
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mand,  yet   you   must  not   fi>rj(et   there  is  a  hmit ;  wr   fi-ar   we 
luive  reaehefl  the  minimum  cost  of  proflrirtion.     The? 
tlemen.  notwithstandinj;  the  bright   side  of  thin  industry   iu.it 
eomes  Irom  the  *  deeps,    you  must   i  /a*  tin*  m-r  ^s  m 

the  situatiot).      Is  not   this  ijrent    in  lu^iiy      the   pp- im  i-'-n  of    I 
^oM — parniiMimt  in  im|^)rtanc»*  '      It  i**  th«' one  artirh*  that  ivm 
not   U-   substituted.       The  Hubstantialily  of  it  Jfiven    not 
inipulse  ami  pulsation  to  |K)wer  and  intlu«MKi*  in  Inide  and  • 
men-e.    but  is  the  bulwark  of  all  atahle  jjovi'niments.  and   tin* 
«>ne  ;^reat  and  indispensable  article  i»f  a*mm»ix*e  that  cannot   U- 
cursed   bv    .Moriranism.   but   the  pnnluction  of    which    n»a\ 
crippled  by  intlitfen-nt.  injudicious  and  parsimonioua  legislation. 
The  dirheidties   which   the  p«><»ple-who  have  invented    their 
capital    in    the   ;;old    minin;j    businew    are    lalM>rin^  under 
not    of  such    a    character  that   they  can    be  remfslie<I   by  acu 
of    parliaimnt.         There    aw,    however,    in    addition    to    t» 
enumerated.    mu.st     serious     hintlramvs.    hardships     and     .•.•  ..- 
aces    to    the  industry  in   this    provinc**.  all  of  which  can  and 
should  bo  remedie.l  by   le^rislation       I    will    bu»  J.ri.tlv   r.f.r  t., 
some  of  them  bv   askitii:   *^^"  'M>''*'t>«»»>s  •  — 
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I  Ml.  With  a  tixf'i  mU-.  (A  value  on  our  j^ohJ  proluct  aud 
the  r\  t.T-increaMin^  cost  on  all  that  in  re(juire<l  to  jiro<Juc<i  it, 
why  sliouhJ  we  be  burdunetl  with  a  royalty  tax,  while  <jth»fr 
enterprises  that  can,  and  do,  regulate  the  price  of  their  proiucl 
to  Mjcet  the  demands  and  exi;;encieH.  are  Jil^><*rRlIy  and  even 
excessively  bountied  and  subsidized  '  iMease  bear  in  mind  that 
the  consumer  pays  all  royalties  exacted  ;  except  that  on  j^old, 
whicli  is  borne  by  the  producer.  If  tlie  government  considers 
that  the  nboliticjii  ()\'  the  royalty  on  the  ^old  product  would  not 
be  consistent,  h't  it  (jfter  some  other  concession  e«|Ual  in  iu* 
advantajxes. 

2nd.  ir  tlie  exaction  (A  a  royalty  is  to  V>e  continued, 
under  heavy  penalty  i'roiu  the  legitimate  miner,  demanding 
that  he  shall,  under  (jath,  rej^ister  the  mine,  the  mill  and 
the  area  from  which  avavy  ounce  of  gold  he  offers  for  sale 
has  been  taken,  why  is  the  thief  and  his  aider  aud  abettor  per- 
mitted to  sell  in  open  violation  of  the  law  aw)  no  effort  made  to 
collect  royalty  or  protect  the  law-abidinjr  and  suftei'intr  mine 
owner  ?  One  of  our  sister  British  colonies.  West  Australia,  simi- 
larly engaged  in  the  gold  mining  business,  recently  placed 
upon  her  statute  books  an  act  remedying  this  pernicious 
evil,  which  exists  in  our  own  province  to  an  alarming  extent.  I 
trust  this  question  will  he  taken  up  to-day  and  dealt  with  in  no 
uncertain  manner. 
I —  Another  {juestion  of  extreme  importance  to  us  all,  is  that  of 
technical  education.  In  this  connection  you  will  be  asked  dur- 
ing the  meeting  to  consider  the  notice  of  motion  given  by  Mr. 
Drummond,  that  this  society  offer  a  scholarship  in  the  Dalhousie 
School  of  Mining.  The  suggestion  is  both  opportune  and  com- 
mendable, and  I  am  sure  will  meet  with  your  approbation. 

This  brings  us  to  the  recent  move  of  that  good  old  institu- 
tion, Dalhousie,  to  establish  a  school  of  mines  in  connection 
with  her  other  university  courses.  This  important  movement 
was  made  too  late  in  the  season  lor  particulars  to  appear  in  this 
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year's  caleij^hir  of  the  uiiiveniity,  but  I  aMiuiiie  it  m  to  fullow 
the  lincN  of  other  iiiHtitutioiiH  in  devoting  the  t'lrni  two  yean  to 
chemistry,  phyhic**,  iiuitheinatic«,  jjeolo^y.  iuiiieralo|^'.  and  me- 
chanics, and  the  hust  two  yeara  to  mining  and  m*  _:y.  I 
notice  that  the  faculty  of  science  at  iht*  univemity  luai  j.-*  thuj 
nanies  of  four  iiR'niljorM  of  this  Hociety.  vi/.,  l*oolf.  Aivi.  t  v  i, 
(iilpin  and  Mius^jii.  and  I  aHsuuie  that  the  board  of  gov<  i  .  i- 
has  consulteil  thene  ^entlenu'n  with  n*^anl  to  the  betit  |io-vMt'*c 
pro^raiiune  to  offer  to  thi*  public,  and  I  fevi  that  we  can  nafely 
leave  the  matter  in  their  handM,  for  they  are  men  who  not  only 
know  what  a  school  of  mining  ou^ht  to  be,  but  they  know  what 
the  re<|uirement»  of  the  mining  and  metallurj^ical  imhiMrieH  of 
this  province  are.  and  aiv  thus  able  to  prepare  a  curriculum 
which  will  tit  Htudents  to  till  thone  nM|uirementa  _i 

It  tias  been  said,  and  very  truly,  that  the  c<>m|Mment  parta  ' 
necesHjiry  to  make  a  succeshful  tninin^  or  metallurgical  en^noer 
are  nine  parts  of  common  Hen.se  and  one  part  of  Nci«*ntitic  know- 
ledge,  the  latter  lx»in;;  al>Holntely  uselesH  without  the  former  to 
apply  at  the  right  time  ami  place.  Thus,  ft>r  instance,  every 
cliemist  knew  that  gold  would  di*iH4>Ive  in  Holutions  of  chlorine 
and  potassium  cyanide  years  before  IMattuer  and  MacArthur 
respectively  applied  these  solventM  to  the  extraction  of  gold 
from  its  ores.  And  again,  everyone  knew  thiit  carbon.  HilicoQ 
and  sulphur  were  really  o.xidi/uible  sul)HtanccH  at  high  t4*mpcra- 
tures  many  years  before  Ik'sscmer  devise*!  that  mont  beautiful 
of  all  metallurgical  processes,  which  bears  his  name,  in  which  by 
blowing  air  through  molten  inm,  he  waa  able  not  only  to  elimin- 
ate those  substances  from  the  met>>l,  but  to  actually  a<«e  them  aa  A 
fuel  to  bring  about  their  own  combustion 

The  formation  of  a  school  of  minea  for  Nuva  ."^cuiia  will,  if 
properly  Ix'gun  and  carried  out.  mark  an  epoch  in  the  mining 
industry  of  this  country.  It  will  supply  us  with  young  men 
pijssessing  that  nttcessary  ten  |R*rcent.  of  scientiHc  knowle<Jgc  in 
their  ni'ike  up.  mid  we  Nova  Scotians  who  have  pnxlur»H|  »»uch 
men  as  Dawson,  Howe,  Thomjwon.  Tupper.  (Sranl.  Fielding,  aod 
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others,  will  f.f]  satisHod  timt  at  IrMisf  a  fair  proportion  will  pos- 
HCMh  tliat  essential  ninety  per  cent  ot  eoiaruon  neime.  It  rnust 
b(!  horrif  in  iiiiicl  however,  that  a  nriiverHity  conrsr*  in  inininir 
en;^rineerin«r  is  only  intenderl  to  ir'wa  the  student  a  thorou^^i 
^roundinir  in  the  sei(inceH  underlying  the  art.  which  will  Yxf  u- 
ful  ill  jithT  lifi-  if  Ih*  has  the  aptitude  of  upplyintr  the  know- 
le(l;r,.  at  the  pn»per  time.  It  is  not  for  one  moment  expected 
that  a  .student  who  has  ^raduat«;d  from  l)alhousie  or  any  other 
university  is  (jualitied  to  take  a  po.sition  as  mana;jer  of  a  min«! 
or  metailur^ric.al  works  at  the  close  of  his  college  course.  He  ha-s 
first  to  (lofihi-  ('()l|o;;o  clothes  and  d')n  the  workman  s  ;;arb  and 
^^o  into  tlie  mine,  the  field,  or  the  workshop,  and  there  learn  to 
apply  the  knowledge  he  has  f^ained  in  his  three  or  four  years  at 
college,  and  thus  ultimately  fjualify  himself  for  the  position  k-J 
is  aiming  for. 

We  are  often  reminded  of  the  splendid  poly  technical  schools 
of  Oerman}'  as  nffording  the  very  highest  class  of  technical  edu- 
cation. Let  me  (juote  to  you  a  paragraph  from  the  report  of 
the  Bi'itish  royal  connni.ssion  on  technical  instruction,  lHi>4, 
which  is  incorporated  in  an  American  circular  of  instruction 
issued  from  VVashinrrton,  1895: — 

"  Reference  has  already  been  made  to  the  evidence  that  the 
increasing  demand  for  men  who.se  training  has  been  largely 
practical,  to  fill  stations  of  trust  and  responsibility,  has  lessened 
the  demand  tor  those  of  high  but  purely  theoretical  scientific 
attainments.  The  commission  found  in  (Germany  an  increase 
of  1000  well-trained  poly  technical  graduates  over  the  demand, 
and  thev  were  informed  that  the  manatrer  of  alarore  encineerino- 
works  had  been  .so  importuned  by  these  young  men  for  employ- 
ment that  he  put  up  a  notice  in  his  window — 'No  polytechnic 
student  need  apply.'  " 

The  Baron  Von  Eybesfeld,  Austrian  minister  of  instruction, 
expresses  himself  thus  : 

"  The  most  serious  problem  in  education  in  this  country  is 
to  reduce  the  number  of  theoretical   engineers  who,  after  their 
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long  coui-se  of  NtinK  .  timl  lliLMnselvi-»  not  wiiiit«-«l,  hihI  toincn*«a« 
the  iiuiiiImt  (»f  iiieii  \vlias««  tniiiiiii^  nii<l  {irHctiri-  liit<l  Un-n  no 
coiiiVjinc<l  that  I  hey  c-ouM  iiitn?l  the  ^reat  <JtMiiiin«i  iur  ihoM-  uli,» 
can  put  theory  and  practice  iJijjether. 

"  I  cannot  ur^e  too  ntionjjly  the  aUoUite  neceHMity  of  prac- 
tical experience  intei-Hpomeil  with  the  technical,  but  which  luunt 
cover  njore  than  a  few  weeks  or  nionthH  \ycforv  a  ctjne^M-briHl 
youn^'  man  can  |H»HMibly  become  a  HUcceMNful  nianapT.  either  an 
his  own  master  or  as  an  «'mph>yee." 

I  wish  I  could  feel  my  <luty  done  on  thin  occHMii>n  and  leava  ' 
tills  .suh)rct  here,  but  I  cannot.  Every  man  in  thiit  coun-  ^ 
try  with  his  heart  in  the  ri;,dit  place,  must  admire  the  noble 
effort  of  Dalhousie.  an  eflbrt  the  necoisity  of  which  ha^  b<«eu 
forced  upon  the  governoi-s  of  that  institution  by  the  jcrvat  and 
growing  need  and  the  exceptional  op|K>rtunitie«*  thin  province 
offers  for  such  an  institution  I  say  exceptional.  In^caune  almodt 
at  the  very  dooi-s  of  an  institution  of  thia  kind.  Mituatei]  any- 
where in  th»!  province,  mines  are  in  o|)eration.  jjivinjj  the  8tu- 
lonts  o|)p<>rtunitieM  not  obtainable  near  other  iiuttitutioiiM  of  the 
kind.  All  this  iH  to  our  advantii^e  and  in  favor  of  Dalhousie ■ 
efforts  fiut  can  Dalhousie  establish  and  maintain  a  school  of 
mines  to  com|mre  favorably  with  the  heavily  subnidiziHl  and 
crjft-laden  institutions  of  Kingston,  Toronto,  and  Montreal,  and 
the  many  similar  institutions  in  the  United  Statea.  some  of 
them  even  nearer  to  us  than  tho«e  in  the  uppt^r  provinces  ' 

Can  we  feel  assured  that  this  province  will  have  what  liie 
re<|uires,and  what  she  is  entitle<l  to.  as  rejjanJs  asch<M>l  of  mincA  ? 
Do  we  not  require  an  institution  at  least  (Mpial  Ui  thone  n^ar  ua, 
in  order  to  insure  the  retaining  of  scores  of  younj^  men  who  are 
hungering  after  opportunities  for  higher  e<lucation.  that  they 
Tuny  he  enabled  to  t^ike  moiv  advanced  and  mon*  reMpon^hlc 
pasitions  in  the  development  of  our  great  mineral  resourct*  ' 

I  trUvSt  you  will  not  misctmstrue  my  remarks.  I  would  not 
utter  one  word  to  discourage  Dalhousie,  but  I   would  urge  and 
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proclaim  in  tin:  inoHt  iine(|uivr>cal  manner  that  it  in  the  ^luty  of  th< 
government  (jf  the  province  to  give  a  grant  t^jor  Hubsiflize  (t<?rm  if 
wluit  you  C'h(KiHe)  Huch  an  iiiHtitution  tis  a  hcJkkjI  of  mines,  Ujth< 
extent   of  at  l(?aHt  one    liundrerl    thonnarKl    floUarH  a  year    for   a 
period  of  years,  under  such  terms  and  conditions  lis  will  remove 
the   possibility  of  any    feeling   savoring   of  the  denominational. 
Failing  to  see  tlie  advisability  or  practicability  of  such  a  course, 
then  let  them  puisne  a  grander  and   more  national  one  in   the 
establislnnent  of  a  government  school  of  minew,  such  as  the  in- 
come from  the  mines  of  this  province  warrants,  and  the  mineral 
resources  and  developments  of  the  country  demand. 

Would  you  Jisk  further  reason  for  such  a  demand  on  th- 
government  ?  My  answer  is  that  tlie  phenomenal  development 
of  mining  in  this  province  ha.s  increased  the  revenue  from  roy- 
alties in  the  past  twenty  years  from  one  hundred  thousand  to 
half  a  million  dollars,  and  a  more  rapid  increase  is  assured  in 
the  future;  and,  further,  while  other  provinces  have  established, 
and  are  supporting  such  institutions,  the  province  of  Nova  Sco- 
tia receives  a  revenue  from  royalties  much  greater  than  the 
revenue  from  the  same  source  in  all  the  other  provinces  com- 
bined. 

I  intended  to  refer  to-day  to  the  great  need  here  of  a 
mines  and  miners'  registry  office :  and  there  are  several 
other  matters  properly  coming  under  the  consideration  of  thi- 
society,  relating  to  our  mineral  industry,  that  I  also  intended 
to  refer  to,  but  I  feel  that  I  have  already  drawm  too  heavily 
upon  your  time.  Therefore,  gentlemen,  in  closing,  permit  me  to 
remind  you  that  we  mining  men  in  this  country  have  yet  many 
great  problems  before  us  to  be  solved,  which  can  only  be  don- 
by  degrees,  requiring  as  they  do,  much  patience,  perseverance 
and  research,  not  forgetting  a  compound  of  those  indispensable 
elements  to  the  assurance  of  success — honesty,  courage,  and 
common  sense.  Reminding  you  once  more  of  the  great  expan- 
sion of  the  industrial  wealth  of  this  little  province,  I  feel  that  I 
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am  not  claiinin^r  too  much  wUvn  I  say  that  the  quention  of  hv 
great  probibilitioH  becomiii;^'  HMMunHl  huccohhch.  cIcpiMKlH  in  no 
little  meawuif  u|H)n  the  unittMJ.  HiistaiiitHl  um]  Htreniiuun  eflurtii 
of  this  iiiHtitutioii— the  Mining  Society  of  Nova  .Sootia. 

A  vnic  of  thanks  wh.m  ununimouhly  ii(ioptc4l   ^  i  to 

President  Stuart  for  Iuh  address 

The  Trea-surer's  report  wa«  rvad  and  adopted. 


MISCELLANEOUS  BUSINESS. 

H.  S.  i'{K)LtL  -It  Uhcd  lo  bo  the  practice  in  the  past  .f  giv- 
ing to  each  member  a  copy  of  a  mining  |M%per  at  the  auciety'fi 
exp«4iMo.  I  think  it  would  Ik-  wi-Il  to  continue  that  praclictv  I 
therefore  movr  that  we  obtain  copies  of  each  of  th»«  lo»*  '  ni- 
als  dtaling  in  mining  matteni,  one  on  coal  and  one  on  gv>... ,  i  lie 
Maritime  Mining  Keconl  "  and  "The  I  mhi.strial  Advocate  ")  and 
that  they  be  given  to  each  memlx^r.  at  the  coat  of  the  Hociely, 
leaving  it  to  the  council  to  make  the  best  terms  it  can  with  the 
publishers  of  the  different  journals. 

Hon.  S.    H.    Holmes    seconde<I    the    motion,    which    pawird 

unanimously. 

Conimunications  were  read  from  th«*  "  Morning  Chr"»«l-L. " 
and  "The  Indu.sirial  Advocate"  in  n-irani  to  .npecial  mi;  ii- 

tions    which  they    propose    to  publi-!.        The    commui 
were  referred  to  the  executive  of  the  society. 

A.  McNeil. — It  would  be  in  the  int.ivst  nf  th..  >^^'ti*iy  {q 
secure  an  act  of  incor|)oration  and    ha  ind 

bye-laws  based  thereon. 

On  motion,  it  was  deci<led  f"  M.^fnipi  H...  ..v..<Mif iv  toicviii« 
such  act  of  incM)i*]H>nitinn 

iiu'  attLTiRMjii  scsMun  op-ii'-'i  ai  ^ov  uciock,  in  tht-  J'>n«  rn- 
ment's  new  building. 
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THEFT  OF  GOLD. 

I  J.  KAiiJt\<  II  riic  theft  of  j^ohl  at  the  iiiineM  in  a  iiiJitt«'r 
which  hjiH  hri'ii  of  ifnnU  importance  to  me,  aii'l  it  has  l>een 
Ix'forc  th«'  Moci«;ty  ir«  thr  pasl.  \V«;  have  ha<^l  a  j^reat  <leal  of 
•  hlliculty  ilurinj^  the  pant  two  yearH  with  re^anl  to  this  matter 
at  .M()(»s(  Ki\t  r,  thi;  district  in  which  I  am  oj>eratin;(.  We  under- 
took to  l)rin^  some  of  th^;  Muspect<'d  perwonH  to  justice,  but  were 
unable  to  have  them  convicted,  owin^  to  the  fact  that  we  have 
not  Mutlicient  hiws  t<j  protect  us  in  Kuch  cascH.  The  hiw,  i\n  it 
now  is,  recpiires  minin^^  operators,  after  minin^^  and  millin;; 
their  oj*e  and  puttini^  it  int(j  hulHon,  to  make  a  montlily  return 
and  pay  a  royalty  of  two  per  cent,  to  the  government.  We  are 
compelled  as  operators  to  do  this,  while  on  the  other  hand  any  per- 
son cm  mortar  and  sell  ^old  without  paying  royalty.  Liist  year 
we  had  a  man  under  arrest  for  buying  gold  alleged  to  have  been 
stolen,  and  we  brought  him  to  Halifax,  but  were  unable  to  convict 
him  owing  to  a  defect  in  the  law.  We  could  not  identify  the  gold* 
akliough  we  knew  it  came  from  our  mine.  The  judge  said  he 
sympathised  with  us  in  the  case,  as  he  had  other  similar  cases 
before  him.  Within  the  last  fortnight  I  have  had  informa- 
tion that  the  same  person  ha.s  been  again  mortaring  goM 
although  there  has  been  no  tributing  work  dune  in  the  immed 
iate  vicinity  of  his  place.  We  should  have  a  law  to  protect  the 
gold  mining  industry  of  this  country.  It  should  not  be  neces- 
sary for  us  to  prove  where  such  a  man  obtained  gold.  The 
burden  should  be  on  him  of  satisfactorily  explaining  where  he 
obtained  it.  The  Hon.  F.  A.  Laurence  has  promised  to  give  us 
every  assistance  he  can  in  the  House  of  Assembly  in  getting 
proper  legislation  passed.  Other  mining  men  are  here,  and 
probably  they  have  experienced  the  same  difficulty  we  have. 

President  Stuart. — We  cabled  some  six  weeks  aero  tc 
Australia  for  a  copy  of  their  law  on  the  subject,  and  we  have  a 
reply  from  the  attorney  general,  saying  that  he  had  mailed  a 
copy,  but,  unfortunately,  it  has  not  yet  reached  us. 
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F.   P.   KoNNAN  — iii  uic  iiuii  iH^iie  of  my  p«|)er.  ih.       I 
trial  A<lv(>fjit.-.    I  iia.i  .m  iirtich*  nii   l' 
it  would  iiiUrcHt  tlii'  iiiviiibeni  if  the  fm  urviury  ruiui  u. 

Seiretarv  NVyijie  then  rwul  the  Hrticle,  m  to 

Prom  time  to  tiiiio  the  «|Ue>%tioii  of  \  iimie  uwiicrH 

from  thi'  «liHlinii     ^        •     >  ^^^  ^^^  ^.^^,^  ^ 

ami  th..  Miiiii,;^.^,..,,^,  on  miu.y 

occii-sion.s  without  nuy    - 

poHseMhin;,-  frc.-j;nM  .1  .;. ..,  ....    .v»„,,.  .jimcuuy   m 

the  detection   an«l    i  nt    ..f   thicvw    who   c  ■■•-»••      f«o 

much  to  the  depre*  in  an  onlir.  irv 

mine  where  the  ^r^}\^\  ml   /^risilv   t 

obstacle  in  the  \msi  hjt-s  Ku>i\  th  ^, 

and  the  following?  i  ,i  An  A  l>©r  of  i 

date  mijfht  ^  in  Nova  .that  would  be 

.sufficient  to  overcome  trio  pi 

A  most  u  y  ond  Ion  for  an  ,it  i^  pp.. 

vided  in  the  Police  AiiiLndm.nt  bill  recently  ini  I  intotl,. 

Westralian    le;;iMlative    ii  y    in    ivpinl    to   gold    at* 

The  ilitliculty  at  the  pn-HJui  lime  i«  tliiU  if  a  mine  owner  bntii:^ 
a  char^^e  of  ;^^>ld  st-     '  ho  is 

fy  the ;roId  itself -.1..  I    ..  .  Uui«<i%.u.. 

taj^e  of  the  pn»vi.sioii  m  the  j  ,  p.-r-^^n  luu 

ineivly  to  In*  proved  to  l»c  in  ?  ... .,.  ; 

onahly  sup|H>sid  to  havo  i,     Th 

movini,'  the  second  readinj^of  i  .  Mid.— Th     ,  x.^ea  appeared 

to  bo  romlered  neceasory  in  view  of  thr  .rmvr   fnct  that  irold 
Mtealinj;  was  rampant  on  tho  m>ideD  ^  have  bevn 

m»ule  time  after  time  continued  ^^rowUi  of  th*^ 

robberies,  but   without  su  The  comprinicji  havo  «  d 

detectives,  who  have  br^u^^ht  pnMocutioos  and  u-  nt 

endeavors  to  enfonv  i^  law.     They  ha%'e.  * 

frtilcil,  and   the  evil  id  ot  lar^tr   proportions   today  tlian   ev«r 
before.     Thetv  i^  au  urgent  uc^  for  the  Moeocl moot  of  the  law 
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It  is  provided  in  the  new  bill  that  any  pernon  charj^t^d  with  huv- 
inj^  on  hin  porHon  or  cart  or  vehicle,  or  in  hin  {KjHHeHMion  or  on 
preini.sos  of  which  h<;  in  the  tenant  or  occupier,  any  ;^old  (iiiean- 
in;^  ^old  hulhou,  retorted  ^old,  ^old  oreH,  alluvial  j^old,  ^old 
Huml^jUM,  ^old  HJloyH,  zinc  pn-cipitatcH,  nlag.  concentrates,  tail- 
ings, n^sidues  and  unwrouj^ht  ^old  in  any  form),  n-asonably 
suspected  of  being  stolen  or  unlawfully  obtained,  and  who  ihxit^ 
nut  prove  that  he  came  by  it  lawfully,  will  l>e  liable  to  a  tine  of 
not  exceeding,'  £50,  or  a  term  of  impris4jnment  not  exceeding  six 
iiKjiiths.  Tlir  (juestion  of  accessories  is  also  dealt  with.  The 
amending  bill  will  be  highly  embarrassing  to  the  receivers  of 
stolen  gold,  but  will  not  in  any  way  interfere  with  h,'gitimate 
dealers.  First  catch  the  thief,  and  the  remainder  is  an  easy 
matter  for  disposal.' 

"This  is  good  law  that  the  burden  of  proving  lawful  pos 
session  should  rest  upon  the  suspected  person.     It  is,  of  course, 
somewhat  in  conflict  with  the  old  English  maxim  of  presuming: 
a  man  innocent  until  adjudged  guilty,  but  the  circumstances  call 
for  some  such  departure." 

President  Stuart. — The  Nova  Scotian  government  makes 
laws  dealing  with  the  illicit  .sale  of  intoxicating  liijuors,  and 
also  with  the  protection  of  game,  and  it  seems  to  me  that 
the  passing  of  an  act  to  prevent  the  theft  of  gold  would  come 
under  its  jurisdiction.  I  think  the  best  way,  perhaps,  to  deal 
with  this  matter  is  to  pavss  a  resolution  asking  the  provincial 
government  to  take  the  matter  up,  and  if  it  is  not  within  its 
jurisdiction,  to  ask  the  Dominion  government  for  power  to  deal 
with  it.  That  might  be  done  by  resolution,  as  I  have  suggested, 
or  a  committee  might  be  appointed  to  wait  on  the  government 
and  place  the  matter  before  it.  I  do  not  see  why  the  local  gov.  ^ 
ernment  should  not  interest  itself  in  this  matter ;  in  fact  I  have 
every  reason  to  think  that  it  will,  if  the  suggestion  comes  from 
us.  i 
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Hon.  s    II    n..uMi^s,     ii  ap|NrtrH  to  luc  lliat   u   wouM  U? 
I>c-.st  to  iiMk  asHisUiiCc  fruni  iUv  Doiuiniuii  ;,iivvniiiit*iit  dir      ' 
In  ui-der  lu  ^nvf   tli,.  |,x!iil   lejjiHlntun-   |»«iwrr  to  lionl    Willi  -uun 
tt  iiieiwuiv.  yon  wmiiI.1  I.uv..  »..   I.mv.    jI...  UntUIi   Nortli  Auiorioi 
iict  uiiiciuled 

11.  S.  I'<K)LK. — 111  1870  tlitrt-  Wit-*  111!  jict  lucli  an  wt»  n«)iiirv 
uu  the  Doiuiuiou  MtAtiite  book. 

"      F.   P.   RoNNAN. —  Why  Dot  have  cuucvrtc^  lu  1 1   i.    i        l»y  ihe 

»anou«  milliner  HocietieM  in  otlur  |MirU  of  ihc  lA>tiuuiuii  '  I 
think  the  tulvunUp^^  of  nuch  lf;;i.Hlftiion  are  au  apparvnt  ilmt 
tlMToahuuld  be  no  ililHcully  in  ^'ttin^  otheraociciifM  lo  hvlpuv 

H.  S.  Poole. — Mo^t  of  the  ;{uM  in  tho  we«l  im  not  obtniniHi 
in  the  Maine  way  that  it  in  in  Nova  Scotia,  anil  mj  the  matter 
<loca  not  conic  home  lu  the  western  |H.-oplc  hm  forcibly  tu^  it  ilow 

to    U.H. 

F.  V.  R4)NNA-S. — but  lacy  wouUi  rL-cojjniitc  the  ^m\  princi- 
ple of  it. 

R  KArLBACil.— I  move  that  this  matter  be  left  to  the 
council  of   the   society   to  deal  with  it  ait  it  may  docni  neoea- 

Hixry. 

Hon.  S.  H.  H0LMK.S  aeoondcd   the   motion    which    paaaed 

uimniinously. 

(P'urthcr  discas-Mion  on  the  .subject  of  theft  of  j.'old.  will  be 
found  on  page  30.) 
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MINING  SOCIETY  SCHOLARSHIP  AND  TECHNICAL  EDUCATION. 

Hon.  K.  Dki'MMonI). — I  move  that  thiH  s*xicty  endnw  a 
scholurHliii)  ">  ^^^^  milliner  kcIiooI  of  the  Univer»ity  of  Dalliouhic 
College.  We  profeHs  to  wish  to  see  technical  c<Jucatioii  carrie«l 
out,  and  we  have  to  show  our  Hynipathy  in  a  practical  tiiunn<T 
At  this  time,  this  is  the  only  channel  in  which  we  can  exhibit  our 
sympathy  \V.>  shr>ukl  show  a  good  example  to  the  goveni- 
ment.     The  details  .;ould  be  left  to  the  executive  of  the  society. 

r  D.  McDonald.-  I  would  like  to  ask  Mr.  Drummtnd  if  the 
scholarship  would  only  be  open  to  coal-mine  in;ina;^ei*s  ' 
Should  not  gold-mine  managers  have  the  benefits  tA  this 
scholarship  as  wuU  ? 

Hon.  R  Din  mmond.— There  are  no  schools  now  established 
in  this  country  in  connection  with  gold  mining,  and  un  ler  these 
circumstances  how  cjuld  you  select  fit  and  proper  candidates  ? 
There  are  now  in  existence  coal-nuning  schools,  and  the  scholar- 
ship should  be  open  to  the  best  graduates  of  these  schools. 
I  would  be  perfectly  willing  to  extend  the  privilige  to  the  gold- 
mining  men  if  it  can  be  pointed  out  how  it  could  be  dune 

D.  McDonald.— I  think  that  both  the.se  classes  of  min- 
ing men  should  havo  equal  advantages  and  opportunities.  If  a 
gold-mining  company  organizes  to-day,  it  has  to  go  out  of  the 
country  for  a  tirst-chiss  man  to  take  charge  of  its  mine.  W- 
should  encourage  the  education  of  gold-mining  ujen  so  that  they 
could  take  charge  of  a  mine  when  called  upon  to  d-j  »j.  lit 
we  are  going  in  for  technical  education,  I  believe  our  crold 
miners  should  be  included  in  the  list  of  thase  who  can  take 
advantage  of  any  scliolarship  offered. 

F.  P.  RoNNAN. — Why  not  establish  a  scholarship  tu  be  open 
to  all  young  men  ?  I  do  not  see  why  it  should  be  restricted  to  the 
coal-mining  men.  The  coal-mining  industry  has  been  already 
assisted  by  the  local  mining  schools 
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Hon.   K.   nKi'MMoNi).    -i    would    be    very    -orr)'    n   '  to 

liAVC  iimiie  the  iiiutioii  if  I  thoti^^ht  there  would  \n*  any  ri 
of  interest.      If  the  ^old-uiinin^  men  can  |»ut  um  in  the  Wfi>    <>i 
end<)win<^'  ti  Hchtihu'ship  for  ;^>ld-niinerM.  wi-  will  be  UKint  happy 
to  entertuin  it.       \h  it   fair  that  the  c<u\\  t  ii.i.  r  sli<*iil<l  Imve  to 
wait    for   ansiMtance  until   the   )vold-niii  i  that 

they  ran  take  advanta^>  of  it  '     We  can  d*  ^'  iiow  to 

mIiow  our  sympathy  for  technical  e<lucation.  and  that  we  can  do    ^  I 
by  eiwlowiii;^  a  scholarship. 

I)    .M' DoXAUX— Hon.   Mr.   Drummond  -nn-f  not  think  that 
I  am  tryin;^  to  throw  cold  water  on  thia  ;  J.       I  want  to 

do  everything  that  liea  in  my  power  to  aid  men  to  f^t  a  mining; 
iMlucatioii.  i-Biit  why  Mhould  we  not  have  our  younjj  men  who  are 
;;rowinj^   up   around  our  jjold  mines.  :ie<l  in  the  mining 

scIkx^Im,  and  why  ahould  they  not  have  ce'  s  imue<l  t^ 

That  i»  all  we  a.sk.  \Vc  have  youn}^  men  in  our  ^ild  miii«!« 
aspiring  to  higher  poeiition.s.  but  they  have  never  r  t  any 

encoura^j'inent.     I  do  not  s«'e  why  our  yo*  '  '  •.  .u!.! 

not  b»'  examined  in  onler  to  tjualify  a«  un  ur^fnupt  i  <- 

and  nianiii^ers.       Why  can   we  not  get  our  gold  mui«^  v^n  ;!•• 
same  footing  a.s  the  coal  mine** ' 

A.   M«'XeiI-. — Since  thi^  mattrr  ui   t«  u  aaa 

cuiiie  up  "n  the  society,  I   have  taken  a  ;;  u  i>i  u.         •  in 

it.       Vun    know    we   have  consistently  al.  -v..   yl  a  p  if 

policy        That  |>olicy  is,  that  the  jyovemment  shniild  m  4 

commission  of  suitable  men   to  entpiin*  intn  tin*       ,  »f 

other  countrie.s,  and  also  into  the  conditicn   of   e*i  n    in 

this  province.     One  of  the   leading  condittona  of  a  h\.  i\ 

system  ol'  technical  education  is  that  tlie  b^U'-is  be  a  sound  one — 
that  the  ^neral  system  of  e«lucAtion  which  forma  the  basta  of 
hiirher  te  "hnical  education  .should  be  auitabl-  This  commiwion 
shouM  enjuire  into  the  system  moat  au  it  oar  own  : 

ince.  \^  e  carried  that  policy  before  two  larj;e  committee*!  ul 
the  house  of  anseuibly  Ia««t  s<»<iion,  and  the  raootnuundatioa  we 
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TiiJiflf  on  ImIuiH'  of  i\i'\H  society  was  nnanirnoiiHly  a/l«)pU»^l  by 
thoHd  cominitUiOH,  and  the  rocommerKlation  of  ihona  coinmittooH 
vvaw  unanimouKly  adopted  by  tbo  Iiouho  of  ;iM«w*inbly.  So  it  Ik 
tlio  <^ovennin'nt  that  ha.s  to  flccid*-  \\\ttm  thin  whole  (|U<»«tion 
to-day*'*  Now  tin*  ;,'eiitleinan  wlio  made  this  motion  is  impatient 
and  very  naturally  impatient,  that  Homethin^  should  \)ft  done  in 
the  meantime.  He  is  perhaj»s  in  closer  touch  with  the  eoal- 
mininj;  industry  than  any  other  man  in  tliis  provincr-.  He- 
knows  better  than  any  other  man  in  the  province  the  ^rcat 
need  for  well-trained  men,  and  he  would  like  to  see  »ome- 
thin((  done  at  once  towards  Hllin;^  that  demand.  That  is  a 
most  natural  and  laudable  desire.  Hut  their  i8  just  one  thin;^ 
to  ^niard  aj^ainst,  and  that  is,  doin^  anything  at  present  that 
would  interfere  with  securing  what  is  best  for  the  province. 
But  I  am  not  quite  clear  whether  it  is  intended  that  tlK- 
scholarship  shall  Ije  a  lump  sum  for  one  year  or  not. 

Hon.  R.  Dru.mmoxd.— a  lump  sum  for  one  year. 

A.  McNeil. — If  that  is  the  case,  I  do  not  think  verj-  much 
would  be  accomplished,  especially  as  it  is  only  for  one  year. 
To  be  very  beneticial  it  would  have  to  be  continued  for  a  perio^J 
of  years.  The  <(old -mining  men  of  this  province  .say  that  in 
order  to  get  men  to  take  the  higher  positions  in  the  auriferous 
mines  in  the  country,  they  are  obliged  to-day  to  go  out.side 
of  the  province  for  them.  The  gold-mining  territory  of  this 
province  embraces  an  area  of  5,000  miles  or  about  one-fourth 
the  surface  of  the  province.  We  have  the  highest  authority 
in  the  Dominion  saying  that  the  gold-bearing  measures 
extend  to  a  great  depth,  and  this  has  been  demonstrated  to  us 
by  actual  facts,  j  I  say  that  we  are  not  in  earnest  if  we 
speak  of  the  instruction  we  require  in  a  half- heart  e<^l 
spirit  or  speak  of  the  institution  that  we  need  as  one  that 
will  cost  little  money.  We  must  have  in  view  an  insti- 
tution that  will  take  its  place  with  the  best  institutions  in  the 
world.     I  do  not  care  whether  we  get  it  in  ten  years  or  twenty 
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yearH.  if  we  do  iu>t  sum  wiiii  iruo  hIcuIk,  if  wo   do  vri 

with  ji  clt'Ar  perception  of  wliut  is  iiiMMltMl,  we  will  i  li 

the  ri^ht  re.HuIt.       And  any  pi*o|>«isition  of  ^iviiiK  a  -«  uMiti^uip 
to   ail    institution    which   cannot    aohievi*    thai   nsMult.    will    Iju 
iiHeleKs.       I   ciiii  sou  that   no  sin^hr  Uidy,  outitido  c»f  the  Ko%'em* 
inont,    can    ho{)C    to    ^et     the    immoy     that     wo    ro(|uire    to 
build    and    C(|uip    Huch    an    inatitution         \Vi>    n<*«Ml    infonna- 
tion    on    this   snhject,  and   wc  do  not   wiah   to  proroo<|  Ijrforo 
we   have  that    information.      Wc   doairp  the  ^oveniinent  tn  ^«t 
that  infonnatioii       Ind«M'd  we  should  innint  that  the  ;;overiiiiienl 
should  do  HO.  and  in  doin^  ho,  the  ;rovemiiient  nhould  take  advaii- 
t»v^o  of   the  ex|M'rience   of  other  countrica  in  thia  o(»[ 
Thej'  have  had  <?xj)erience  in  the  rnit*?*!  States  and  in  ((viutanv 
with   respect   to    thin    Hubjeot.   and  it  ia  the  duty  of  our  ^^^jv-     i 
eruiiient  to  j^et  the  benetil  of  that  exporioii 

"^  J.  G.  McNi  LTY. — I  am  a  j^niduate  •'•  «»  -ichool  of  iuint«9% 
at  Freiberjj,  (iermany.  There  we  had  a  nchool  of  roincM 
not  only  for  ochicatin;^'  mining  en^ine4?ni,  but  aliiu  for 
iMlucatin;:  mine  foremen.  What  we.  to  day.  ahould  do  in  I 
this  province,  is  to  e<lucate  our  foriMu.  n  1.  an  an  Am- 
student,  ha<l  to  pay  S25  a  year  at  Freiberjf.  A  native  student 
paid  nothing'.  A  ntate  student  waa  jjiven  inoaoa  from  the 
^overnm»'nt  to  carry  him  ihniuj^h  bin  course,  lliia  nchool  at 
Freibt^r^  is  about  two  hundred  years  old.  Tliero  were  alx)Ut 
three  hundred  student.s  altendinjj  it  at  one  time — twenty-five 
of  whom  were  from  the  Unite<l  StaU***.  It  l"*  entirely  run  by 
the  Kinj^dom  of  Saxony. 

Phofkssor  E.  M\<Kav.— The  ipieMtion  that  w  now  under 
discussion,  namely,  technical  iHfucation  in  mining,  iaone  that  i««  of 
much  interest.  It  is  to  my  mind  the  most  importjuit  e«liiai- 
tional  (piestion  that  the  province  haa  to  s.»lv.v  and  one  which 
must  Ik?  solved  in  some  way  in  the  near  futunv  Two  altrniA- 
tives  seem  to  Ik?  under  di.scu.ssion  at  the  pncacnl  timo.  and  ihoy 
do  not  appear  to  be  wholly  inconaisteut.  1  .|uit4'  a^jret*  with 
Mr.  McNeil   that   we  should   protit   by  the  ezpohonoe  of  other 
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countrieH.   nw\    jmrticularly    wo   inayjcx.k    with   advaritH^re    to 
oiUi'v   inntitutions    in    Can.ulH    itH«.|fn  Two    or    three  of   then*, 
institutions  have   attainc.d   a   certain  nia-nitiuJe  and  have  done 
wr>rk  that  is  of  ^rreat  vahie.      It  is  <,uite  prwsJble  to  place  b<*foro 
ourselves  an  ideal,   an<l    it    is   .,uito  right  that  we  Hhould  do  sr,. 
W «'  can  only  do  the  bcftt  work   when   wo    have   a   lofty  ideal 
Hut  Hhall    w(.   do  nothin^r  because  the  ideal    we    put  J>«.fore  oui 
selves  is  unattainable  in  the  n.-ar  future  '      What  we  should  do. 
is  to    work   in   the  direction   of  an   ideal,  and   to  begin    doing 
souiothing  at  the  present  time.      U-t  us  start  on  the  nght  road 
directed    towards    that    ideal.      ,  Because    we    cannot    get    two 
millions  of  dollars  to-morrow,  is'  not  a  reason  for  inactivity  :  h-t 
ns  be  careful  that  we  are  directing  our  efforts  towards  that  ideal 
which  all  of  us  have  in  view.      If  we  look  at  the  history  of  tin* 
institutions     in   Canada    at     thr     pre.s.-nt     time,     if     we     look 
at  their  origin,   shall   we  find   that  that  has    been  the  principle 
which    has    guided    them  <     Take    the    mining    department  of 
McGill  University.      For  two  or  three  years  it  did  its  work  on 
a  relatively  small  scale,  but  it  went  on  in   the   right   direction. 
Exactly  the  same    thing    is    true    of    th-    Kingsron    school  of 
mines.      Professor  Goodwin,  during  his  last  visit  to   Halifax,  on 
a  public  occasion  reminded   those  who    heard  him   that   it   wa^ 
doing  extremely  valuable  work.       Now  at  this  school  of  njines 
a  very  small    part    only    of    82,000,000    has   been  spent;  but 
ultimately    I     hope    that    amount   w^ill    be    spent.      The    same 
thing  is  true  of  almost  any  other  institution.       It  is  possible  to 
direct  the  w^ork  of  an  institution  in  a  certain  direction  and  to 
do  admirable  work,  and  to  do  work  that  needs  doing  and  which 
would  be  of  permanent  value,  and  yet  not  at  a  cost  of  S2,000 
000.     It  is  necessary  to  keep  in  view  what  we  might  do  with 
such  an  amount.     There  is  not,  of  course,  an  institution  in  Canada 
at  the  present  time  that  comes  anywhere  near  the  ideal  insti- 
tution.    I  do  not  think  there  is  one  in  America  at  the  present 
day  that  comes  up  to  the  ideal  institution,  but  there  are  some 
which  approach  it. 
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What  wo  hIiouM  do  todny,  in  my  opinion,  in  not  to  tlefrr  ih© 
iiiiitter  Uhtil  we  can  Mprin^  into  the  arena  with  a  fully  «*<|uippeH 
institution.  reH<ly  to  do  evi-iythinjj.      Hit'  ••     .     •     ,,,, 

^2,000,000  ^iv<»n  ns  at   thr  |ircM>nt  tim^  bv 
rjirtor,  it  is  vt-ry  likely  that  at  the  nniH-  • 

would  bo   njade  f   The    nt»ods  of  Nova  .^^ ..     ..  .;    ....;.  4I 

with  thf  needs  (jT  any  other  country  We  have  t..  Hud  out  by 
L»xperienn'  what  particular  kind  of  work  in  U-hI  ^  d  to  the 
needs  of  this  province,  i  think.  then*fore.  the  way  to  reach  our 
institution  is  to  Ixi^^in  with  the  reaourccj*  at  our  command.  ke*«p- 
in;;.  however,  l)ofore  us  the  ideaU  of  which  Mr.  MeNeil  haa 
spokrn. 

Such   an  institution  shouUI    hav*-    the    cajmcity    of   enter- 
in),'  upon  ami   maintaining^  invwtijjationH  as  to  the  proper  tnMt 
nient    of   tlw   various  kinds  of  ;rold    orea  of   thin  pr  tvinci*       I 
whould  !)«•  ahh»  to  inau^urati*  and  cinipletf  such   inv 
In  fact,  it  should  .be  the  rep  .sitory  of  all  sorts  of  ku".^!*  »;;••   *•■ 
bi}    piined    by    invest i;^!iti«»ns    of    mining    condilionH  in    Nova 
Scoti.i.      Now.  investi;xalions  of  this  s  irt  an?  vi-ry  exp'^nHive.  and 
re<|uire  an  extensive  plant       Hut  invi'«*ti-MfinnH  can  be  carricl 
on  of  very  j^reat  value  to  the  pnivinc*  *    a  fully  e<juip|x' I 

plant.     The  necessary  plant  will  not  coat   many  tliou«iand  dil 
liu-s — it  nmy  not  be  an  i«leal  plant,  but  it  will  1m»  in  the  direction 
of  an  ideal  plant       The  Toronto  School  of  Minea,  which  indoini;. 
I  understand,  jjoo<l  work.  starte<l  in  a  comparatively  modest  way. 
What  is  essential  is,  that  the  proper  ^^tandard  should  be  kept  in 
view,  and  that  the  pro|x;r  ideals  shculd  alao  be  kepi  in  vieiA 
and  in  so  far  as  our  nutans  allow  us.  that 
Because  we  cannot  ;^et  our  two  millions  oi   lu:*  ir>»  ai  nmt.  ^ 
to    be   absolutely  no   rea«^on  why    w      '     M   utt   ^)  en   in    ii- 
direction   of   an   ideal    institution.      n.'.-    i«  "luch   •-•  *-  d- .«.- 
before  we  could  spend  that  sum  to  advanta^je. 

There   has  \^vn    made   by    Dalhousie  «' .".  -..   in   Hi»iifa\    a 
resolute  attempt  to  solve  this  important    ;  n  of  al 

education.     It  is  not  three  -juarters  of  a  year  ago  aincc  that  at- 
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tt'inpt  wjiM  j»ul*Iicly  iiiau;^ijr»it<;'l.  If  Ims  in  the  rneantitiio  inn<l<.* 
progress.  CIjihhch  liavi-  IxH-n  ()r;^aniz«;(l,  but  all  will  not  l>o 
started  until  next  year.  Tlu*  appointiiiont  to  the  chair  of  miii- 
\uir  n\\(\  iiM'tulhir^j}'  will  b«r  iiia<l<'  rinriri;;  the  next  few  iiioritliH. 
Meals  will  Im-  kept  in  iniii'l  just  as  in  the  Htartin;^  of  the  MaKsa- 
(•lius(;ttH  Institute  of  Tcchnolo;;}  ,  the  name  of  which  institution 
eveiylHxly  now  rohpects.  It  started  in  a  coinjiaralively  nio^i'st 
way.  So  (lid  the  Coluinhia  ScImm)!  of  Mines.  There  is  no  such 
thinn;  as  a  thoroughly  «'«|uipped,  fully  endowed  insiitutioti, caf»a- 
l)le  of  doin;^^  the  work  of  th«^  province,  sprin^in^  innnerJiHtely 
into  existence.  The  thin;;  is  injpoHsible.  Kven  if  we  had  the 
money,  we  have  yet  to  ac<juire  the  experience  as  to  what  can  be 
done  economically. 

We  shall  best  be  forwarding;  the  interests  of  mining; — of  that 
particular  branch  of  hi^^her  technical  education  in  this  province, 
if  we  do  the  very  best  we  can  with  something  less  than  the  vast 
amount  of  money  that  has  been  mentioned.  NVe  should  try  to 
do  the  best  we  can  with  our  very  limited  means.  The  most 
important  question  before  us  at  the  present  time  is,  how  shall 
we  best  proceed  in  the  public  interest  of  Nova  Scotia  f  To  my 
mind  it  is  better  to  ac<juire  some  little  experience  and  build  up, 
as  has  been  done  in  other  institutions,  either  directly  und<*r 
government  control  or  otherwise — build  up  an  institution  gradu- 
ally, and  ac(|uire  experience  as  we  go  along.  ^ — » 

I  Professor  D.  A.  Murray. — I  agree  with  Profes.sor  MacKay 
that  in  Nova  Scotia,  a  comparatively  \hx)v  province,  we 
have  not  money  to  expend  in  large  amounts.  We  will  have 
to  build  gradually.  In  a  society  like  this,  particularly  interest- 
ed in  one  branch  of  technical  education,  we  will  have  to 
consider  that  first  of  all.  The  main  (juestion  was  touched 
upon  by  the  Hon.  Mr.  Drummond — all  that  a  society  like  this 
can  do  is  to  encouracje  the  idea  of  havincr  a  technical  school.  If 
this  society  should  devise  any  wa}"  of  bringing  technical 
education  before  the  people  and  before  the  government,  it  would 
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be  tloinj;  a  very  j^ocxl  Oinv^  tor  tin*  wlioU*  proviiif--  A»»  1  aiii 
not  A  inoinl>or  of  this  wx'iety,  I  nhnll  not  ♦•  '    i  m-  (ho*l.      If 

>i  soluxil  won'  oiilv  sturti'd  in  u  «inall  whv  n  nn<mi1«|  <1m  a  ini*iit 
•  leal  of  }^<kmI  for  tli<«  prnvinci-.  Wtmt  w«»  wniit  lierv  im  to  Kavo 
public  oj>iiiif)U  ♦MlucattHl,  anil  1  iliink  iIm*  m»\«»riui»-»»i  I-  ..nlv 
waiting  until  imhlic  npinion  in  i-rliicati  «t 

H  S  Po<»LK. —  \\\'  iiiscuHHc'«l  tliiH  tjiitsduii  lA»l  yojir.  After 
lirarin^;  the  inattor  a;^'aiiulivuHHO<l,  I  think  it  would  U*  U'ltorto 
tall  hack  upon  our  former  pro|Mj«iti«)n  of  obtaining  h  eonnnin- 
sion.  1  will,  (lu'n'fore.  si'cnnil  tin*  pn»|>oKnl  ol  Mr.  McNril.  llint 
we  shouM  attain  press  for  a  ctuinniHsion  to  en<|uin*  fully  iiitn  ib«- 
subject. 

Hon  H  DurMMnsn. —  I  Imi  .i.ie«i  not  intorferr  with  my 
resohitioii  rrlativ*'  to  a  scliolarHhip. 

II  S  riM)LK. — Vour  resolution  wfts  not  si-comie*!.  It  wa-  not 
clear  enouj^li  to  t^enorally  siitisfy  our  mom^T*  If  y«»u  •Irnw  up 
your  resolution  ho  that  the  scholarship  wouhl  U*  o|wm»  !•»  nil  min- 
in;^  men,  irn'sp<'ctiveof  j^oM.  coal  or  inin,  tlwn  tlifp*  wouhl  not  \^ 
the  least  op|>osition  to  it.  No  favouritism  hIiouM  Im'  hIiowii  IVr- 
haps  you  wouM  test  the  sincerity  of  the  scKM-tv  by  letting  it 
select  on«'  nmn  out  of  three  (jr  four  CMnHidnt*- 

Hon.  K.  DlUM.MoNI).  —  Hull  IS  tMv  vrry  Uiiii^  I  wi>ih  lu 
avoi.l.  I'he  man  who  had  the  ;rreati'Ht  influence  wouM  j^vt  ih© 
scholarship.  If  the  ;,'o|i|-minin;^'  men  can  pick  out  a  flc*iervinj{ 
youn;^'  man  he  couM  U-  sent  »"  lUlhnnsi.  nt  the  wirirty'* 
(»Xpense. 

H     S.    I'ooi.K.  — I  can  picK  out  "le- 

J.  G.  MrNi'f.TV.— I  can  name  two.  aitfiistanta  of  mine  at 
Wavorley. 

Hon.  K.  Dim  MMoNh. — The  rea.son  I  menlionwl  coal  miner*, 
was  because  1  did  not  .see  how  we  could  get  any  other  men. 
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n.  S.  |'.M,i,K.  Tl,i.  motion  of  Mr  .McXoil  wiik  :  H.-soKvcl 
tlnit  the  Kovorninent  !.•  askerl  to  appoint  a  connniHHion  corn- 
poMod  of  nh\r,  inrl..p(.n(Jont  an^I  impartial  men  who  shall  i-mjuire 
fully  into  tl.r.  su})i..ot  of  technical  o/lucation  and  tho  U-st 
primary  svnvk  as  a  pivpartion  therefor  an  now  carried  on  in 
other  orMintrirs  anrl  Ih-  neilin.)  hest  Mniti.<l  to  Dw  noedn  of 
Nova  Seotia. 

The  motion  passed  unanimonsly. 

Hon.  S.    U.   Hoi.mes.— I  ih>   „ot    think  the  sor-iety  is  fairly 
char^r(.able  with  the  accusation  that  it  is  not  in  earnest,  that  it 
IS  not  desirous   of  advancin^r  teelinical  education,  and    I    move 
that  the  council    of  the  society  he  authorized  to  endow  a  schr,!- 
.•irship     in    any     institution     it     n.ay     think    i>roper,     for     the 
purpose  of  sendino;   a  scholar   to   the  school  for  one  year  il    it 
thinks   it   advisable,   the  council   to  have   the    selection   of  the 
person  who  is  to  receive  the  benefit  of  the  scholarship.      If  the 
society  acrrees  to  that,  it  will  show  that   it  is  desirous  of  a'vsist- 
inor  any  man  we  may  desire  to  send  there.      Who  shall  examine 
that  man,  may  be  left  to  the  institution  to  which   he  may  !,e 
seekincr  admission.     The  society  that  provides  the  monev  should 
have  some  voice  in  the  approval  of  the  candidate. 

C.  C.   Starr  seconrled    Mv.    Holmes'   motion    which   pass^-d 
unanimouslv. 


PAPERS  READ. 
The  following  papers  were  lead  : 

On   the   Corrosive   Action  of   Boiler   Feel  Waters,   by  F.  H. 
Mason.      (Reproduced  elsewhere.) 

^   Some  Aspects  of  Technical  Education,  by  Prof.  T.  B.  Kidner. 
(Reproduced  elsewhere.) 

Observations  on  Gold  Milling,  by  J.  G.  McXulty.       (Repro- 
duced elsewhere.) 
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On  the  Tlmwin;^  ul  iJyiiaimi.-.  by  J.   U    McSa\iy 

Tli«'  Mo<Iltii  M.thol  of  Coiil  Wasliin^j.  by  C\  A.  Meisnner. 
(UepnxhicecJ  o  I  sew  lie  re. ) 

Notes  on  the  Hisiiiry  of  Mm   Mining  in   Nuv«  .S^-^Uia 

by  \V.  F.  Jciiiiison.      ( Ropruduc  i     .     Alien*) 

Stjiiiip  Milliii;^  Practice  in  Nova  Srritia  bv  M  1!  nSli,oi./l.- 
ne?»sy      (  Keproiluced  elHowhen*. 

MISCELLANEOUS  BUSINESS. 

A.  M<  Nkil.— In  onler  that  thin  society  MhouM  hIiow  iu 
iippreciation  of  the  work  doiiu  by  PmfcMHor  Kiduvr  in  the  Held 
of  iniuiual  training;  in  tliis  province.  I  move  tluit  he  be  niiMie  nn 
honorary  iiieniber  of  the  Hociety 

M.   K.   M()KK(^)W  Hecon«le<]  the  motion  which  pnmnd 

H.  S  P<M>f.K. — 1  wish  to  call  the  attention  of  the  nociety  tu 
tho  loss  of  one  of  our  inenibers  while  we  have  been  in  NOf«»ion. 
I  w'ouM  move  that  a  letter  of  rondolencc  Ik*  Bent  to  the  family 
of  our  Ittto  fellow  member,  John  tieurge  Uutherford,  whoM: 
untimoly  death  has  been  rcj>orte«l.  AnNjciatctJ  as  I  waw  with 
him  for  some  fourteen  year?,  I  would  like  to  recortl  his  many 
excellent  t|ualities,  the  care  he  jjave  to  bin  work,  and  the  rt*tipect 
he  won  from  all  chisses  with  which  he  had  to  deal.  His  lom 
will  bo  felt  by  the  coal  intercsUs  of  the  province. 

The  motion  pa-ssed  unanimously. 

H.  S.  Fooi.K. — I  move  that  a  list  Ix'  pi  .  of  our  practi- 

cal miners  and  that    a  record  U-  made   of  their  cxp  -      1 

make  this  motion  l>*cause  not  long  a;;o  my  attention  was  calletl 
to  the  lack  of  a  list  that  might  be  available  fur  tilling  luiniog 
IX)^sitions  throufjhout  the  provinr- 

H.  K.viLHACH.  —  1  think  it  very  im|>ortHnt  that  we  should 
have  a  list  of  men  competent  to  take  p  <*.     Sometimes  we 

arc  at  a  loss  to  find  a  man.  and  it  is  oniy    iticr  much  '  ry 

we  are  able  to  get  one.  I  en<lorse  the  suggentioQ  very  i.-. »...*/ 
aod  second  the  motion. 

The  motion  pasiied  unanimously. 
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ELECTION   OF  OFFICERS. 

OtIicerH    lor    the    oiisuin;,'    yi-ur    ilDO^i-ij    \v«.rc    elected     as 
1(^1  loWH  : — 

PiTsiiUnf. — CoriHrlius  Shields,  Sydney.  Vice  Pre»iidnniH 
Alexander  McNeil,  Halifax:  C.  A.  Meissner,  Sydney:  Clar- 
ence H.  Dirnock,  Windsor.  (^uuncil — Alexander  Dick,  Cliarleh 
J.  Coll,  Charles  ArchiVjald,  David  Haker,  J.  H.  Au.sten  Hon.  S. 
II.  Holmes,  F.  11.  Mason  A.  A.  Hayward,  (J.  N.  Crowe. 
Secretary -Treasurer — H.  M.  Wylde,  Halifax.  Acxlitors — C.  C. 
Starr,  R.  H.  Brown. 

Hox.  K.   Diu.MMoND.- -I   move   that    the    next    half-yearly 
meeting  of  the  society  be  held  in  Sydney. 

A.McNeil  seconded  the  motion  which  passed  unanimously. 

The  meeting  adjourned  till  the  following  morning. 


The  meeting  opened  on  Friday,  February  20th,  at  10  o'clock, 
a.  m.,  in  the  governments  new  building,  with  ex-President 
Stuart  in  the  chair. 


REPORT  OF  COMMITTEE    ON  ASSAY   OFFICE,   TECHNICAL 
EDUCATION,  DEEP  MINING,  &c. 

Hon.  R.  Drvmmoxd.— 'J'he  connnittee  on  technical  educa- 
tion and  other  matters,  appointed  at  our  last  meeting,  waited  on 
the  jxovernment  and  had  an  hour's  conversation.  We  were 
obliged  to  the  government  for  the  time  it  spent  with  us,  consid- 
ering it  was  the  day  previous  to  the  opening  of  the  legislature. 

One  of  the  mattei-s  brought  to  the  notice  of  the  government 
was  the  establishment  of  an  assay  office.  We  were  told  that 
the  subject  was  still  under  consideration.  I  am  here  to-day  to 
give  mj'  Own  private  opinion,   as   well  a3  the   opinion  of  the 
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coininittce,  aiul  I  think  that  that  is  ii  rliplomatic  way  of  putting 
ott  tht'  cominittee.  I  «lo  not  believt*  that  the  ^verniiK-i.t 
rt'jilizt's  tho  herioUMness  of  our  rtMjiu'Ht.  iin<l  Home  nieaMUivtt 
shuiiM  be  tuktMi  to  inipruMs  u\t*m  it  that  this  *x:iety  in  really 
desirous  that  the  government  shouUl  establish  an  aMtay  olKce. 

The  coiiiniittee  then  brou^'hl  up  the  matter  of  technical 
eihicatioii.  Premier  Murray  sai<i  he  would  have  Huniethin^ 
further  to  say  wiien  i'rofessur  Kidner  had  furnislKsl  him  with 
a  report  he  had  asked  him  for. 

The  subject  of  encouragement  to  deep  niiniu|^  was  then 
taken  up  and  wa.s  discu.vsed  with  the  j;overnment.  The  j;uvern- 
ment  said  that  encoura^jinent  to  the  gold  mining  industry  waa 
under  consideration  That  subject  we  can  now  eliminate  from 
our  list  of  grievances,  as  I  noticed  that  the  Lieutenant-tJoveruor 
in  his  speecli  from  the  throne  yesterday,  said  that  particular 
attention  would  be  devoted  to  gold  mining,  so  that  thomj 
en^Mged  in  that  branch  of  industry  may  share  more  largely  in 
tho  general  activity  and  prosperity. 

We  then  bruuglit  \\[)  the  request  for  a  better  government 
mines  report.  I^ut  in  its  reply  I  think  the  government  took  a 
wise  stand.  It  said  it  really  desires  to  know  what  the  society 
want.  In  conversation  with  Dr.  E.  (iilpin.  inspector  of  minei«, 
sonic  time  previously,  he  iuski'«l  me,  What  doea  the  Mining 
Society  want  ?  I  replied,  Perhjips  some  pictures,  such  a-s  are 
published  in  the  Canadian  r6|>orts,— but  I  really  waa  not  in 
favor  of  it  myself.  Mr  Poole  expressed  his  opinion  that  what 
WJis  reipiired  wivs  improved  editing.  If  that  waa  all  we  wanted, 
we  should  have  vStated  so  when  the  matter  was  bnmght  up  at 
first  in  this  society.  But  I  think  you  want  more  than  that 
The  governtnent  said  to  us  fairly,  Put  down  in  writing  wliat 
you  want  in  reference  to  the  department  of  minew  refwirt  and  w« 
will  carry  out  your  wishes.  Nothing  possibly  can  be  fairer 
than  that.  I  think  the  government  is  right  in  that  rr^i>ort  and 
the  society  has  been  periiaps  a  little  remisa. 
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The  iiiattor  ol  improveinont  in  surface  mine  plann  wah  tlieii 
sj»ok«Mi  of.  The  (yOiiiiiiihMioiHM"  of  WorkH  and  Minen  <  x|>laiiie<l 
tliMl  lie  was  fii^n^iMl  ill  iiiakiii^  new  plan.H.  He  inci<Jentall\ 
rnmarkejl  th/it  it  would  re(juire  a  re^urvey  of  tlie  province^  be 
CJiusr  some  of  tlic  survj-yors  of  that  department  had  not  takeii 
ii<)tic«M)f  particuhir  hinrlniarks  in  th«ir  HurveyH,  their  mapH  bein;_' 
indctiiiite   in  tliat  respect. 

As  to  the  matter  of  th<*  dt.puty   inspect<>>rb  having  a  ccrtiH 
cate,  the  government  agreed  with  us. 

The  committe<    wants  from  the  .society  this  morning  instruc 
tions  in  writing  a^  to  what   is  desired   in   regard   to  the  depart 
ment  of  mines  reports.      We  liave  to  go  to  the  government  witl 
something  in  writing,  so  tliat  it  can  detinitely  undei*stand  wliat 
we  want. 

Chairman  Stuart. — 1  think  it  would  be  well  to  define 
more  fully  what  we  desire,  and  reiustruct  the  committee  so  that 
it  can  go  before  the  government  with  S(jmethiug  detiuite. 

Hon.  R.  Drummond.  — As  it  might  take  too  long  for  every 
member  to  express  his  views  on  the  subject,  I  .suggest  that  you 
appoint  a  committee  with  power  to  receive  suggestions  from 
any  member  of  the  society  and  then  the  committee  could  draw 
up  a  report  embodying  the  views  of  the  members. 

THEFT  OF  GOLD.' 

Chairman  Sti'art. — 1  •  would  like  to  impress  upon  the 
committee  the  great  necessity  of  legislation  on  the  question  of 
gold  stealing.  It  is  one  of  the  most  important  matter.s  for  the 
gold-mining  industry.  You  will  be  surprised  perhaps  wlien  I  tell 
you  that  a  large  percentage  of  the  Armenian  peddlers  who  are 
going  about  the  country,  and  tlie  country  is  full  of  them,  are 
ottering  gold  in  all  forms  for  sale.     lu  one  week  three  Armenian 

♦  Sete  also  p.  14, 
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peddlers  ottt-red  a  jeweller  in  Truro  three  difTcrvni  loto  of  gold 
in  a  retorted  form.  These  were  in  largo  quHntitie**  too  I  was 
sent  for  by  the  jeweller  but  had  to  t4)ll  him  I  wits  hilphm 
Thf  only  thing  I  could  do  was  to  notify  all  the  inanagt-iM  uf  th« 
niiiiLVM  in  tluit  section  of  the  country.  Although  I  have  comniuni- 
cated  with  all  the  managers  of  gold  ininos  in  the  ca«toni  C3unticii. 
nevertheles-s  the  peddlers  are  still  offering  gold  for  sale  Tlufie 
pe<Idlers  came  fnm\  the  Stormout  district 

Hon.  U.  Dklmmond.— The  Nova  Sct>iuui  govt-mmrnt  cnii 
pass  jui  act  whereby  no  man  can  mill  <|uartz  in  obtain  gold 
without  a  license,  then  it  is  surely  a  simple  matter  for  the  gtjvcm- 
ment  to  attach  a  clause,  whereby  no  man  who  has  not  a  mill 
licen.se  shall  sell  unwrought  gold  in  any  fonn — cjuart/..  gt)ld  or 
amalgam— without  a  license*,  and  if  ho  should  do  uo  he  could  l>e 
brought  before  a  magistrate. 

J.  G.  Hudson. — If  a  man  applies  for  a  mill  licoosc.  he  han 
to  get  bondsmen  ;  yet  the.se  Armenian  pedlani  can  obt  im 
this  gold  and  go  into  the  open  market  and  sell  it. 

R.  K.XULBACH. — It  seems  to  me  there  is  a  remarkable  clause 
in  the  "  mines  act."  The  act  detines  what  theconditioosarc  with 
respoct  to  mine  owners  and  mill  operators — that  they  must  con- 
form  to  certain  things  and  pay  n.)yalty  within  a  certain  number  uf 
days;  but  at  the  foot  of  the  act,  it  .say.s,  "  cxc«^pt  gold  mortan'd 
by  hand."  That  is  where  the  wliole  trouble  ojujcs  in.  Any 
nmn  can  take  gold  into  ilalifa.x  and  sell  it,  and  the  mioefi 
department  cannot  molest  him  if  it  ha8  be<>n  mortared  by  hand. 
The  man  I  have  referred  to  had  all  the  appliancon  for  mortar- 
ing gold.  This  man  can  bring  it  into  Halifa.\  and  wll  it  with- 
out prohibition,  the  same  as  a  biLshel  of  wheat  or  oatit  The 
government  should  amend  the  act,  and  I  believe  such  anameiid- 
ment  would   help  the  gold-mining  imhi.stry  of  this  coantry. 

A.  McNeil. — As  a  member  of  the  executive  of  this  society, 
I  may  toll  you  what  our  policy  may  likely  be  oo  this  |iarticalar 
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(juestion.  With  rospoct  to  tlio  l(x;ul  l^j^iMhiture  di^alin^  with  th( 
Hubjcct  of  ^oM  tliuft,  there  \h  n  <jueHtion  of  jurindiction.  For 
instance,  the  propo.siil  of  Hon.  Mr.  Druniinond  ini^ht  or  ini^ht 
not  be  considere*!  within  the  le^ishitive  authority  of  the  \(x:ii\ 
parliament.  There  '\h  no  <|Ue8tion  of  jurindiction  if  you  creat4 
a  new  crime  or  if  you  attempt  to  frame  H<^jmetliinj;  with  rejijard  t<j 
criminal  evidence,  that  mast  be  dealt  with  by  the  Dominion  par- 
liament. There  bein^  a  doubt,  our  executive  would  refer  it  t<. 
the  Commissioner  of  Mines,  who  is  one  of  our  best  lawyers,  and 
also  furnish  him  with  a  copy  of  the  Westralian  act,  and  artk  him 
for  similar  legislation  to  be  passed  by  the  Dominion  parliameL' 
if  it  bo  found  that  that  is  the  right  bo^Jy  to  deal  with  it 
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Chairman  Stuart. — I  would  urge  in  the  strongest 
possible  way  that  the  government  make  it  compulsory  for  under- 
ground plans  of  gold  mines  to  be  kept.  Of  course  it  is  imposfci- 
ble  to  get  underground  plans  of  old  works,  but  it  could  be  done 
with  respect  to  future  w^ork.  It  is  the  simplest  thing  in  tlie 
world  to  make  these  plans.  It  is  merely  a  matter  of  measure- 
ment underground. 

R.  Kaulbach. — It  is  the  law  now  that  such  plans  be  kept. 

Chairman  Stuart. — Yes,  but  it  is  not  enforced. 


MINES  REPORTS. 
Chairman  Stuart. — In  regard  to  our  request  for  an  im- 
proved report  of  the  department  of  mines  of  this  province,  I 
may  say  that  when  w^e  before  met  the  Commissioner  of  Mines, 
we  simply  placed  in  his  hands  a  copy  of  the  report  of  the  Com- 
missioner of  Mines  of  British  Columbia,  which  is  very  full.  Of 
course  it  is  true  that  there  are  a  good  many  cuts  of  mines 


vnrn  kiwmiwl  93 

and  scenery  in  it,  iin<l  1  think  wt>  said  to  the  CommiMioQer 
timt  we  had  n<j  objection  whatever  to  eliiiiinatiii)^  anytliing  of 
that  kind,  althonj^h  1  Ixrlievr  outn  of  a  nuiulier  of  iiuporlant 
MiiriL's  an*  attractive  and  int«*rfstin^ ;  howover,  ihtre  is  do 
particular  vahie  in  them.  What  we  want  in  moro  extciKled 
reports.  Those  now  issaofi  an*  very  ui<*a(^*.  and  havf  bet*D  up 
to  the  present  time,  except  when  Mr.  WnAv  wtm  liMpuctor  of 
.Mines,  at  which  timr  they  were  very  ({ood  indeed,  and  mucli 
more  extenMive.  His  re|)orts  were  Hph'nd idly  pre|Mirvd.  althou^ 
he  did  not  have  the  op|Kirtunity  that  we  now  have,  'fliere  ar« 
now  so  many  grammatical  and  ty{M>;p*}iphical  orrors,  etc.,  ttiat 
they  leave  a  kuul  impression  Vou  would  Ije  astonished  at  tba 
numlxir  of  entjuiries  from  abroad  for  our  ri'jwrtH.  In  fad,  it  ta 
the  only  thin<^  that  fortM^nent  have  to  du|>end  on  aa  being 
absolutely  reliable. 

A.  MtNeii. — Since  I  came  into  this  society,  there  waa 
nothin<r  in  its  hap(K>nin;rs  that  raiaed  ao  much  wrath  and 
bn)U;^ht  forth  such  Hei*ce  discussion  as  thcac  mine  irporta.  It 
was  kept  up  in  season  and  out  of  seaaon,  and  yet  tho  minea 
report  came  out  year  after  year  in  the  same  fonn.  with  the 
same  blue-book  look  on  its  face,  and  with  tho  same  thinjj 
inside.  It  seemed  that  the  gentlemen  who  were  making;  theee 
complaints  were  .serious,  and  it  was  deridtnl  to  set  them  to  work. 
A  year  or  two  aj^o  a  motion  wa.s  made  that  ever)*one  who  t<iok 
part  in  this  a;;itation  should  be  put  on  a  committee.  an<l  that 
they  should  co-op<Tate  with  the  department  of  mines  in  V.nnj;- 
in*,'  out  an  elal>orate  re|)ort  that  should  contnni  all  the  inf  .n 

that  they  demAnde<l.  They  were  men  of  such  ability,  men  of  such 
information,  men  of  such  intluence,  entriLsted  with  the  disc)uLr>;e 
of  these  duties,  that  when  the  next  mines  ro|)ort  should  come 
out  we  fully  expecte*!  it  to  Ix'  such  a  report  as  would  commend 
itself  to  the  attention  of  the  whole  mining  world.  WJuttdoyou 
suppose  happened  to  the  committee  ?  It  never  met  *  Now. 
that  is  not  the  way  to  briu^'  about  refonair|  We  aw  engaged 
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in  a  seriouH  buHincKs.  When  you  take  up  Huch  a  rjueHtion  a8 
tliifl,  you  hIiouI'I  Uike  it  up  Heriouhly  ari'l  incian  wliat  you  are 
tjilkirii^  aJxjut.  If  we  are  ^oin^  to  do  anything/,  let  uh  l>e 
iti  earnest  about  it.  We  have  had  a  perfectly  court- 
eous and  perfectly  open  invitation  from  the  CornrniHHioner 
of  Mines  t(i  define  what  we  want.  The  CoininiHsioner  is  a  rnan 
who  I  believe  is  gradually  taking  hold  of  the  problems  of  the 
mininj;  industry.  If  he  were  paid  an  a^JecjUate  s^ilary  on  which  he 
could  live  by  the  mines  department,  he  would  do  more  towards 
carrying  out  the  interests  we  have  at  heart.  I  do  not  see 
how  the  mining  industry  of  this  province  can  expect  a  man 
who  was  earning  perhaps  two  or  three  times  the  salary  paid 
the  Commiasioner  of  Mines,  to  take  a  position  and  give  his 
whole  time  and  attention  to  it  for  three  thousand  dollars  a 
year.  And  if  we  are  going  on  in  this  niggardly  and  half- 
hearted way,  we  have  a  very  little  idea  of  things  in  this 
country.  It  would  take  the  wdiole  time  and  attention  of  the 
best  man  we  ever  had  to  solve  these  questions — and  yet  we 
expect  the  Commissioner  to  get  up  an  elaborate  book  and  deal 
with  all  other  questions.  We  must  bear  in  mind  that  it  takes 
the  best  men  in  the  w^orld  to  compile  works  of  valuable  infor- 
mation. Here  is  a  work  we  are  calling  upon  the  Commissioner 
to  compile,  and  yet  we  only  pay  him  for  half  his  time.  You 
cannot  expect  him  to  do  it. 

Chairman  Stuart. — You  must  not  charge  us  with  the  par- 
simonious part  of  it. 

A.  McNeil. — I  do.  We  are  all  shareholders  of  the  mining 
industry  of  this  country.  You  cannot  expect  a  government  to 
be  anything  except  what  the  people  make  it.  I  am  never  going 
to  rail  at  the  government.  We  can  do  what  we  like  in  this 
province;  we  can  make  it  or  unmake  it,  and  I  hope  we 
will  make  it.  That  is  the  situation  in  regard  to  these  mines 
reports.  If  we  have  men  in  this  society  who  know 
what  a  good   mines  report  ought  to   be,  let  them  speak  out 
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If  there  is  anyboly  in  this  Hociety  wilhiij^  to  lake  up  thiM  \iii\g9 
work  of  approacliin;^  the  CoiiiiniH.Mioner  of  MiiivM  and  tclhng 
him  what  Hhould  ^o  in  the  book,  let  him  come  forwani  and  do 
it.  There  are  some  ineinbers  who  can  give  him  the  infonnatioa. 
We  will  turn  out  the  Ix'st  iniueH  roport  in  the  Dominion  aini 
one  of  (he  best  in  the  worhl  if  the  rij^ht  men  go  lu  work.  If 
we  appoint  men  on  a  committee  to  AMHiHt  th«  ii^vemnieni  in  the 
prepartion  of  thes<'  rejH)rts,  by  all  meann  let  them  j^  lo  work 
with  industry  and  enthusiam.  I  would  notcopy  Hritirth  C  olumbia. 
Some  of  the  bi^^est  "  fake"  busineKji  in  the  world  came  from 
that  province.  The  whole  mining  industry  waH  no  intlatr«i, 
that  for  a  few  years  it  ulmoHt  killi*<l  the  imm«niM*  mining 
resources  of  that  province  We  never  want  lo  wo  m\e\\  •  J 
state  of  affairs  in  Nova  Scotia. 

Hon.  K.  1)kl'm.m<)ND. — I  am  ^^la<l  lo  hear  Mr.  McNeil'a 
remarks.  A  number  of  years  a^)  I  was  upbraiding  at  Pn-mier 
Murray  on  these  matterM.  The  highest  paid  man  in  the  ^ivem- 
ment  should  Ik*  the  0)mmissioner  of  Workn  and  .Min«*n.  The 
best  man  should  ^o  there  and  jjet  a  j^ood  aalary.  No  matter 
how  ^ood  a  man  the  Hon.  .Mr  Dry.sdale  is,  he  should  not  be  in 
the  office  unle.ss  he  devote  his  whole  time  to  it.  And  llial  is  why 
[  say  he  should  have  a  siilary  to  keep  him,  inde|K»ndcnl  of  hia 
lepil  business.  But  to  return  to  the  department's  reports.  I 
iiad  the  privilej^e  yestenlay  of  seeing  one  of  the  n'jwrta.  I  havr 
■iome  idea  of  the  printing  business  and  it  would  drive  mo  wild 
to  have  to  correct  one  of  thes«^  n'ports.  There  wen*  numen»UM 
typO(^raphical  and  other  errors  in  one  pa^v  What  I  sujj- 
Ejested  to  Dr.  (iilpin  was  this,  adopt  the  Cumberland  lUilway 
md  Coal  C'Ompany's  e.xcellent  system  for  obtaining;  their 
report.s.  The  insp«-ctor  should  be  ^ven  printed  qiMatiooa. 
monthly,  to  answer.  Whatever  information  the  department 
ivants  should  be  pat  in  tliese  printetl  form**  and  the  inapeci- 
>rs  should  answer  them.  They  should  not  write  out  a 
•eport,    but    merely   answer    the    quostioni.       I    w»iuld    rather 
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rvci'AVit  liint.s  fnjiii  corre.s|Kjn(]cntH  tlmri  correct  what  they  write 
It  woiiM  \n-  ljrit»r  lor  Dr.  (iil[)iii  to  have  thene  replies  to  th« 
ilepurtiiierjlH  «nn'stion.s  juhI  that  lie  should  writ<;  the  refHirt 
thorefroin,  for  tin-  insp«»cf.or8  are  not  competent  to  write  rjepart 
in<mfal  n'ports.  It  wah  not  for  that  object  they  were  first 
Jippoiritcd  W'r  are  rea<ly  now  Tor  a  U'tter  class  of  inMpectf)rs 
W't'  have  )ia<l  ^^txxl  inspect cjrs,  hut  we  luwl  no  one  in  touch  witli 
the  liierj,  and  tin;  latter  were  afraid  to  report  to  the  inspector  for 
fear  they  sliould  be  victinii/X'd.  'i'here  has  Ijcen  an  educatin;^ 
inllucnce  at  work  for  the  pa«t  eij^hteen  years,  and  UK-n  and 
managers  are  fnuch  better  now. 

CiiAiKMAX  Stl'ART. — I  am  (juitc  in  Jiccord  with  many  ol 
the  remarks  made  by  Mr.  McNeil  and  by  the  Hon.  Mr. 
Drummond.  There  have  been  errors  in  these  reports  that  hav< 
been  simply  unpardonable.  Take  for  instance  the  report  for 
1901.  The  lar<(est  district,  that  has  produced  three  times  as 
much  orold  as  any  other  district  in  the  province,  is  not  mentioned 
at  all,  namely,  Goldenville,  and  the  two  mines  that  are  men- 
tioned in  Goldenville  are  credited  to  Harrigan  Cove.  Such 
errors  are  really  inexcusable. 

Hon.  R.  Drummond. — I  would  like  to  know  from  Mr.  John 
Johnston,  if  the  table  of  amount  of  air  circulating  in  the  coal 
mines  each  month,  on  page  17  of  the  report  of  the  mines  depart- 
ment for  1901,  is  suthcient. 

J.  Johnston. — My  own  personal  opinion  is  that  it  is  not  full 
enough.  The  reports  of  the  mines  departments  of  Illinois  and 
Pennsylvania  are  excellent,  and  we  would  like  to  see  ours 
modelled  on  the  same  lines.  With  respect  to  ventilation,  a 
colliery  at  Sydney  Mines,  in  the  month  of  January,  might  have 
registered  150,000  to  200,000  feet  of  air.  But  people  want 
to  know  something  more  than  that.  They  want  to  know 
what  that  air  is  for.  They  know  it  is  for  ventilation.  If  an 
explosion  takes  place,  they  turn  to  the  tables  to  see  how  much 
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air  has  been  furnwhed-but  tluy  alHo  waul  to  know  how  many 
men.  how  nmny  boys,  an.l  how  many  horMr«  have  Wu  coiuiuiniu^r 
the  air.  Ventilation  i.s  funii^h«Ml  for  ih.-  purpose  of  enaWir,  ' 
miners  to  extract  from  the  earth  its  nnneral  rt^uroem  il„„u.^ 
and  animal  labor  must  »hj  protocte<J  by  venlihuion.  Tlur  Ubic 
should  ir\sv  the  numUT  of  nun  and  hoyn  and  honic^  lUl 
breathe  this  air.  otlierwise  it  i.>  not  complet.        1  .^  .,n.  the 

tables  are  not  in  a  convenient  place  in  the  n^jMirt.  Theamount 
of  coal  pro<iuctMl  per  man.  per  day.  la  not  cornet  Thv  ct>llicr>- 
that  pnHlucis  five  tons  of  coal  |)er  man  per  day.  n«?d  not 
complain  of  idleness  nor  drunkcness.  There  are  few  collimt-ji 
that  are  pro^lucin;;  five  tons  per  man  |K^^r  day.  It  is  not  fair 
that  the  honrst  working'  man  should  be  put  down  agminat  a 
man  who  docs  not  work  half  his  time. 

Hon.  R.  Dri  .m.m()Xd.— Look  at  pa;;^  29.  where  is  given  a 

table  of  dates  of  inspecting  visit**  to  mine«, 

J.  Johnston.— That  is  only  information  for  the  departmt-nL 
The  inspector  shows  that  he  has  made  a  visit  to  such  a  mine 
on  such  a  date.  That  is  only  put  there  as  a  matter  of  <sm- 
venience  to  the  government. 

Iv.    H.    Bhown.— I    endorst'    everything    that    Mr.    .h.!,-  . 
states.      Ventilation  is  one  of  the  mo8t  im|Hjrtajit  things  nNjuiivi 
in  a  colliery.      At  Sydney  Mines   we    had   an    li.nrlv    rectiH  of 
every  cubic  foot  of  air  that  went  into  the  nn  In  England 

they  say  there  should  be  five  hundred  feet  of  air  per  minute  for 
each  man.  If  an  explosion  occurs,  the  figures  can  be  produced 
showing  the  number  of  men  and  the  (|uantity  of  air  they  had 
to  breathe.  I  think  it  is  well  that  these  n'ojrds  shoohl  be  kept 
in<l  that  they  should  be  publishetl.  I  believe  that  the  people 
Lake  an  interest  in  these  things.  Thos4'  tables  could  lie  e\t4>ndcd 
rery  much.  For  instance,  we  should  lie  told  as  n^gards  eAch 
!olliery,  whether  safety  laM)))s  or  naki>4l  Iam{»s  are  used,  and 
lie  maker's  name  should  albo  be  furnished.      At  Sydoqy  Mioua 
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we  iiitrrKluc<;(J  tin*  En^'lish  Mjirsant  lamp.  At  the  time  it  wofi 
thr  Ixst  tliat  could  be  ohtainod.  Since  then,  po8Hihly  tliere 
may  be  Hom«;thii)^  b<jttir.  And  even  the  kind  of  the  oil  UHe<l 
ini«dit  l)«;  r(3fern'd  to.  The  oil  we  found  beHt  wa«  procured 
in  Enj^land. 

J.  Johnston. — A  ^reat  deal  of  credit  is  due  to  Mr.  Hruwn 
and  his  coujpany.  He  placed  on  Iuh  ventilating  fan  a  locked 
pressure  gauge,  and  any  man  could  go  into  the  fan  house  and 
see  the  pressure  on  this  gauge  at  any  time,  and  it  could  not 
possibly  be  taniixTOfl  with  except  by  the  man  who  held  the 
key.  This  may  seem  a  trifling  matter,  but  it  is  important. 
The  mines  act  says  there  must  Ije  "  adequate  ventilation, "  but 
the  word  "  adequate  "  covers  a  good  deal. 

On  motion  of  A.  McNeil, seconded  by  R.  H.  Brown,  Messn. 
Stuart,  Drummond  and  Poole  were  appoint^id  a  committee  to 
act  in  conjunction  with  the  Commissioner  of  Mines  in  getting  out 
next  year's  report  of  the  mines  department. 

On  motion,  Messrs.  McNeil,  Drummond  and  Poole  were 
appointed  a  committee  to  take  up  the  matter  of  technical  edu- 
cation, the  establishment  of  an  assay  office,  and  new  mining  plans, 
and  to  interview  the  government  thereon. 


MISCELLANEOUS    BUSINESS. 

Hon.  R.  Drummond. — I  would  like  ^to  refer  to  a  matter 
that  has  been  appearing  in  the  Upper  Provinces  papers. 
It  seems  that  we  have  a  man  in  Canada  who  is  far  above 
anything  that  we  have  had  in  this  province,  and  as  we 
are  more  particularly  interested  in  mining,  perhaps  with 
the  exception  of  British  Columbia,  than  any  other  province 
in  the  Dominion,  I  think  we  should  claim  part  of  the  ser- 
vices of  this  expert.  In  the  Toronto  Globe  and  other 
papers,  a  number  of  reports  of  icspectors  of  mines  point  out 
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iJr.  Haanel  aha  Canadian  ininin;;  L'X|M.rt.  There  axv  a  good  ui&Dy 
tiling  we  wuuM  likr  to  know  \n  Novh  Scotia.  I  would  like  to 
know  a  great  deal  about  our  irun  ore  de|MjHitK  1  uiuvc  llit.s 
rcHulutiuu : — 

"  Resolved  that  the  Minister  of  the  Interior  be  reipectfully 
rtM|Uc.sted  to  send  to  Nova  Scotia  at  the  earlient  conveuienci*.  Dr. 
Haanel,  the  Superintendent  of  Mines,  to  examine  and  report  on 
our  mining  pnict ices,  with  a  view  to  our  profitably  applyinj^  lh«* 
jibility  and  experience  to  which  our  attention  ha»  been  called  in 
the  Tcrrcmto  Globe  and  other  newspapera  by  delineation  and  by 
description  of  tlie  service8  rendered  in  the  west  of  *  Cana<la'« 
Mining  Exjxjrt.'  " 
j       A.   McNeil  seconded  the  motion  wliich  pasMnl  unanimously. 

Hon.  H.  DkummoNI). — I  move  a  vote  of  thanks  to  the 
retiring  president,  Mr.  George  W.  Stuart,  for  the  excellent 
manner  in  which  he  luis  tille<l  the  duties  of  his  otlicc. 

A.  McNku^ — I  wish  to  st*c<»nd  the  motion.  When  the 
history  of  the  Mining  Society  of  Nova  Scotia  cornea  to  be  written 
from  its  earliest  perioil  down  to  the  time  when  the  present 
incumbent  took  the  chair,  the  work  of  that  gentleman  will 
b*^  more  fully  appreciated.  During  the  difficult  and  at  timen 
dangerous  porio<J  through  which  the  Mining  S<iciety  ha.s  gom- 
iluring  the  pist  three  years,  a  pericxl  starting  fn>m  ahntwit  th. 
total  collapse  of  the  society  up  to  now  when  it  is  emerging  into 
a  iKxsitiou  of  great  influence  and  great  |X)wer  and  great  possibil- 
ities, we  have  had  the  untiring  hand,  the  unselfish  assistance  of 
the  gentleman  who  is  just  leaving  the  chair  That  sort  of 
voluntary  work  on  behalf  of  one's  own  country,  that  sort  of 
work  which  is  given  without  fee,  is  a  kind  of  etlort  which  we 
as  citizens  should  emulate,  acknowledge  and  appreciate. 

The  motion  paased  unanimously. 

On    motion    the    following    gentlemen     wore    appoint^vi    a 
committee  to  arrange  about  the  details  of   the    meeting  of  thr 
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Wicioty  in  Syrlnc^y  fluriii;,^  tin-  cumin;,'  Hnninn-r:  Alcxandir 
McNeil,  clwiirniHn,  T  .1  P>rown,  Ahixjunler  Dick,  J.  L.  Hvuhh, 
Hon  I{.  DruiMinond,  .).  I'  ivlwarrls,  JuniOH  T.  Hurcliill,  (ioor^re 
Stinirt,  \V.  L.  Libhuy,  JoHoph  Qui^^ley,  (iooffry  Morrow  and  H. 
M.  Wylde. 

Hon.  K.  J)iu  mm()N1>.  — I  move  that  tlio  executive  of  tliih 
Mociety  be  empowered  to  enroll  members  at  any  time  previ(ju.s 
to  the  next  half-yearly  meetin^r,  and  that  in  the  revi.sion  of  the 
by-lawH  the  enrollment  of  members  Fx;  taken  into  consid<r;iti»jn 

1).  McDonald  seconded  the  motion  wliich  passed  unani- 
mously. 

ROYALTY  ON  IRON. 
VV.  F".  Jexnison. — I  do  not  think  it  fair  that  an  iron  ore  of 
40  per  cent,  should  pay  the  same  royalty  as  one  of  60  per  cent. 
If  60  per  cent,  iron  ore  pays  only  5  cents,  the  40  per  cent,  ore  is 
worth  nothin«r  as  regards  royalty.  When  you  increase  the  impuri- 
ties in  iron  ore,  you  not  only  lase  the  percentage  of  iron  but 
have  to  handle  the  same  (juantity  and  use  more  fuel  and 
flux,  so  that  the  cost  is  greatly  added  to.  I  also  advo- 
cated something  being  done  in  the  near  future  to  test  the  iron 
deposits  of  the  province.  * 

Chafrman  Stuart. — It  is  a  very  important  f;uestion  paying 
royalty  on  iron  ore  notwithstanding  the  unit.  With  respect  to 
gold,  two  per  cent,  is  paid  on  every  dollar  on  a  valuation  of  ?19 
an  ounce.  As  a  matter  of  fact  it  is  not  infrequent  to  have  gold 
bullion  that  will  only  run  from  814  to  817  an  ounce.  The 
gold  in  such  cases  may  be  obtained  from  close  scraping.s.  I  re- 
member one  occasion  on  which  I  had  a  bar  of  gold  of  749  ounces 
that  only  gave  Si 7  an  ounce— the  rest  was  silver  and  some 
copper,  and  yet  I  had  to  pay  the  gold  royalty  on  a  valuation  of 
S19.     I  think  it  is  quite  a  hardship  in  many  cases. 


STAKING     KIOHTS    "i     -•^FM'M 
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\V.  F.  Jknn'ISON. — There  is  another  matter  I  would  like  to 
r.'tVr  to.  KvtM-y  ri^rht  of  soarch  should  b<}  sUketl.  and  the  cor- 
ler  stakes  should  Ixj  descriU'd  in  the  application,  ho  that  the 
public  could  know  exactly  the  ^^round  taken  up.  In  New- 
r()uiidlan<l  you  have  to  stake  out  your  ])ropTty.  In  that  colony 
you  havt'  to  use  a  sjpiare  stake  four  inclu»«  H4|uan'  and  put  ni 
the  ^n-ouud  1 H  inches,  or  l)uil<l  a  cairn  aroun«l  H  IS  iorhes 
hi'^h,   and   have   the   post  properly  l.'tt.-nd 

The  lu.etin^  adjourned 


ANNUAL   DINNER. 

The  annual  dinner  ol  the  -s.jijiely  i.»ok   place  at  the   Halifax 
Hotel,  on  Thursday  eve!iin«r.  February  I9lh. 
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MEETING,  OCTOBER,   1903. 

The  Hoini -annual  meetinj^  of  tho  wxiiety  was  held  at  the  Pro- 
vincial Science  Library,  Halifax,  on  Tuesrlay,  the  27th  October, 
1903.  The  Vice-Prenident,  Alexander  McNeil,  tocjk  the  chair 
at  11  .i.n). 

'I'hero  wore  present — Alex.  McNeil,  director  Port  Hood 
(yoal  Co.,  Halifax:  Alex.  Dick,  |^<.'neral  sales  a^ent  Dominion 
Coal  Co.,  Sydney :  James  Baid,  manager  Maritime  Coal  Co., 
Maccan :  A.  A.  Hayward,  Waverley ;  George  W.  Stuart,  mana- 
ger Nova  Scotia  and  Mexican  Mining  Co.,  Goldenville;  Hugh 
Fletcher,  Geological  Survey  of  Canada,  Ottawa ;  C.  N.  Crowe, 
manager  Dominion  Antimony  Co.,  West  Gore  ;  F.  H.  Ma.son, 
assayist,  Halifax ;  Francis  Burrows,  manager  Cumberland  Coal 
and  Railway  Co.;  G.  L.  Burritt,  Halifax;  G.  J.  Partington, 
manager  DoUiver  Mountain  Mining  and  Milling  Co.,  Isaac's 
Harbor;  Harry  Piers,  curator  Provincial  Museum,  Halifax  :  Dr. 
H.  S.  Poole,  Halifax ;  R.  A.  C.  McNally.  Halifax  ;  Charles  Starr, 
Halifax ;  J.  H.  Austin,  Halifax ;  John  Rutherford,  Halifax ;  F. 
P.  Ronnan,  editor  "  Industrial  Advocate,"  Halifax  :  VV.  C.  Milner, 
Halifax:  Prof.  Ernest  Haycock,  Acadia  College,  Wolfville :  H. 
M.  Wylde,  Halifax;  J.  M.  Geldert,  Halifax:  G.  E.  I'>ancklyn, 
Halifax  ;  B.  C.  Wilson,  Waverley ;  D.  C.  Hood,  Waverley  :  J.  C. 
Taylor,  New  Glasgow ;  Hon.  S.  H.  Holmes,  Halifax ;  J.  A. 
Johnson,  Halifax ;  W.  B.  Ross,  Halifax ;  F.  W.  Hanright, 
Halifax  ;  T.  R.  Gue,  Halifax ;  and  M.  R.  Morrow,  Halifax. 

The  minutes  of  the  last  meeting  were  read  and  confirmed. 

The  following  candidates  were  elected  members  : — Francis 
Burrows,  manager  Joggins  Mines,  Joggins ;  Professor  F.  H. 
Sexton,  Dalhousie  College,  Halifax. 

(The  names  of  members  elected  by  the  council  since  the  last 
meeting,  will  be  found  on  page  44..) 
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VICE-PRESIDENT'S  ADDRESS. 


Vice-President    A.    McNeiu — The    following    in   a    hrii»f 
account  of  the  society's  work  for  the  Imlf-yoAr:  — 

The  annual  ineetintr  wjus  hel«l  on  the  IDtli  an«l  20th  Fehru- 
ary  last.  At  that  nieetin*^  it  wjis  decided  to  hold  the  Momi- 
.itnni.il  meetinj^  at  Sydney.  A  conjniittoe.  of  whieh  1  was  nahKil 
ehaiiMuan,  was  a|)|K»intt'(l  to  cany  "ut  tin*  details,  and  Au;;iiHt 
Sth  was  naniecl  as  a  suitabh*  datf.  In  answer  to  ihe  eiii|niri«**« 
of  our  secretary,  we  jiscertained  that  iiiont  of  our  uumuIxm-m  in 
(.'ape  Breton  favored  postponing;  tin-  nu'elini;,  and  the  uieniberK 
of  the  committee,  when  asked  their  opinion  as  to  a  jKjMt|Kine- 
ment,  jrenerally  thou<(ht  that  it  wouhl  l)e  better  to  havt?  the  meet- 
in<'  there  next  year.  It  seems  that  this  was  not  a  unaniniotw 
opinion,  but  the  dissentin*;  ones  had  probably  not  considen-d  how 
awkward  it  is  to  iro  visitinji  when  a  divon-.-  is  alxait  to  take 
place  in  the   family. 

In  the  ei<'ht  months  that  have  elapsed  sin.'e  the  annual 
meetini:.  the  e.xecutivo  council  of  the  society  hiws  met  n»j;ularly 
once  a  montli  1  will  l^mv  a  brief  summary  of  tluise  monthly 
meetings. 

In  March,  the  .juestion  of  le;rislalion  lo  prevent  jridd-stoalin^ 
wjis  taken  up  A  letter  from  the  Minister  of  the  Interior  in  nda- 
tion  to  the  society's  resolution  re;r,irdin;;  Dr.  HaanerHMcrvicoH  whm 
read,  and  the  secretary  was  instructed  to  reply  thereto.  It  wan 
proiwsed  to  send  a  circular  t(j  membi^rs.  asking  for  suggeMtion» 
for  improving  the  government  mines  re|K)rt. 

In  April  a  report  was  made  of  the  ettort  made  tlmjugh  F.  W. 
Wade,  M.  I\,  to  get  a  gold-stealing  act  pass^nl  at  this  ncHsion  of 
the  Dominion  parliament.  A  motion  was  adople<l  an  folio wh  : 
-"The  council  notes  with  much  gratification  the  introduction 
into  tlie  Nova  Scotian  iegislatui-e  of  a  government  meaHUrc  en- 
title<l  An  Act  to  Kncourage  Deep  Mining  in  Nova  Scotia 
A  copy  of  this  resolution  was  onlereil  to  bo  »cnt  to  the  Coinmis- 
■ieow  of  Miodft, 


\\ 
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ill  Mny  ;,    .oniniitttM-.  compohi-.J    o|    Me.s.M-H.  McNeil,  M/tson, 

Piers,  and  WyM..,  was  ai,pr,in((.rl  (.>  take  up  the  r,uestiori  of  col-' 

N'ctin^r  lo,.  t|,(.  I'rovinejal  Kxl.ibit ion  a  tii'Mt-claHs  mineral  exhibit 

That  connnittee,   thro.i^rh  on.,  of  its  n.ember.s.  interviewed   the 

(\)iiii.iiss,oner  of  Mines,  and   as    a  renult.    the  Curator  of   the 

I'rcvineial  Museun.,    Mr.  Piers,  was  sent  by  the  department   to 

various  (hstncts  in  the  province,  and   very  succe.s.sful  work   was 

<""•"•  I'y  '"h.  in  .securin;r  an  exhibit  which,  while  necessarilv  not 

^•oM.plete.  was  one  that  attracted  a  <rreat  deal  of  attention  :"  and 

I  have  n.,  hesitation  in  sayincr  that  it  hud  an  excellent  effect   in 

directin^r   attention   to   the   mineral    resources  nf   fho  province, 

especially  some   that   are  now   little   kr 

attractive  features  of  this  exhib: 

stones  and  other  such   n 

111,  rence 

should   also  be  made    ,  i      p■^•^ 

and  issued  by  the  -ovenn.    ur.  ^.....^  a  ..hort  description  of  the 
various  economic    mineral  products   of   the    province,  and   the 
amount  of  development  done  at  the  various  mines  reported.      A 
lar<rc  number  of  these  useful  pampldets  were  distributed  at  the     i 
exhibition.  I 

At  the  Juii,-  meetin<r,  the  following  were  elected  to  member- 
s^liip  of  the  society  :- -Messrs.  P.  H.  Moore,  Chester  Basin  :  J  B 
Forrest,  Port  Hood  :  ana  G.  V.  White,  of  the  Dominion  Iron 
and  .Steel  Co.,  Sy.jney.  Correspondence  was  read  from  F  B 
Wade,  M.  P.,  regarding  the  gold-stealing  legislation,  which  he 
hoped  to  have  passed.  It  was  also  reported  to  the  meeting  that 
the  local  govci-nment  was  conferring,  regarding  deep  mining?with 
i^.  K.  taribau:r,  of  the  Geological  Survey. 

In  July,  the  secretary  announced  that  the  members  in  the 
Sydney  district  favored  a  postponement  of  the  meeting  suggest- 
ed tor  August  8th.  The  .secretary  wa.s  instructed  to  communi- 
cate with  all  interested,  and  gei  their  views  a.s  to  the  advisability 
of  holding  the  meeting  later  'n  the  year.      Fie  was  also  instructed 
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to  iiiturvittw  tilt.'  ('uininis.siuner  of  Mines  witfi  a  view  to  Imvin;; 
-oiiicuno  collect  siimph's  for  tin*  I'rovinrijil  KxliiMtimi  h>^  ImT. »|^• 
l  ct'cnvd  to. 

In  ScptciniM  r.  it  was  decidual  to  hold  a  meeting  in  Halifax 
•  II  tin-  last  Tu«'sday  in  OcIcjIht.  The  following  were  electee! 
iiHMibers: — (i.  II  ( Jillcspic,  Ecuni  Secuni  ;  and  John  C  Taylor. 
\«\N  (ila.scruw.  The  secretaiy  was  instructed  to  write  Dr.  Bell 
ictini(  director  ol"  the  (jeolo^ical  Survey,  with  a  view  to  ^(ettinj; 
Messrs  Fletcher  and  Faribault,  of  the  (Jeoloj^ical  Survey,  to 
attend  the  next  meeting. 

At  the  htst  nieetinj^,  it  wjus  decided  to  secure  an  act  to  incor- 
porate the  society.     This  ha.s  been  done. 

These,  in  brief,  are   the  <lifferent   matters  taKen   u|»   uy   me 
'••juncil. 


MR.  FARIBAULT'S  REPORT  ON  DEEP  MINING. 

The  Secretary  read  the  follow  .u-  i.  a«r  from  \\ .  L  Libbey, 
i-riticizin;;  Mr.  Faribault's  re]K>rt  on  the  best  methods  of  testing 
ihe  value  of  the  deeper  ^old  deposits  of  Nova  Scotia,  in  K)  far 

as  it  ;i|)plied    to  tlic  district  in  which  .Mr.  Libbi'V  i«<  workinL*": — 

Boston,  Ucl.  ::.:,  i'JO'i. 
VwK  Mining  Society  of  Xov\  Sc<»tia. 

The  act  of  the  last  .session  of  our  Le^^islature,  entitle*!.  "  An 
Act  to  encoura»,'e  Deep  Mininjr  in  the  (iold  FioMs  of  Nova 
Scotia,'  has  resulted  already,  amon^  other  thin^,  in  a  report  by 
K.  R.  Faribault.  Civil  En;,nncer.  on  the  "  Best  metbodsof  testing; 
the  value  of  the  deeper  (JuM  Deposits  of  Nova  Scotia,"  The 
readin;r  of  this  report,  which  came  to  my  haml  yewtertlay,  iiuj{- 
Ljests  some  pos.sible  criticisms. 

1  will  not  undtM'take  di.seus.sion  ol  Mr.  FariUtull  s  rf|>uri  tm 
the  portions  of  our  ^'old  tields  to  which  he  ban  been  able  to 
devote  enough  of  his  time    to    make  au  adequate  .-jurvey  and 
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rxjuiiiimtioii  <j|,  a.^  J  l(-«l  tluil  tin-  warm  r-xprcHHionh  of  coimnen- 
•  lutinii  1  ImvT  liL'iini  fruiii  iiiimlx  is  ol"  mn  iiMMiilxjrs  fiiiiiiliar  witli 
Ihr  (lislricU,  j^ive  H])proviil  t'»  liis  work. 

His  "  (jlrt-ssifird  List  ot  (iold  histricU"  ih  an  iiii[>orUiit 
rfalmt'(»r  J»  H'poit,  ])uhlislir<l  hy  the  ^overmiient  of  Nova  Scotia 
and  pn'suinably  with  iis  aj»j»i-o\al,  which  is  likely  to  gain  large 
circulation  ;m<l  to  carry  witli  it  much  weight.  I  'lesire  there- 
fore to  call  tin-  attention  of  this  s<x;iety  to  a  portion  of  the 
report  on  territory  when^  1  am  personally  cognizant  of  the 
means  of  information  Mr.  Faribault  enjoyed,  and  the  time  em- 
i)loye<l  in  ;^'<'tting  this  iiiformation  relating  to  an  im|Kjrtant 
industry. 

Mr.  Faribault  drove  fr(jm  New  (lennany  on  a  Saturday 
morning  to  IMrasaiit  lliver  Barrens  and  spent  a  portion  of 
the  day  making  an  examination  of  a  district  in  which  every 
prospecting  pit  was  filled  with  water.  Thence  to  North 
lirookticld  where  he  arrived  about  4  p.  m.  At  Brookfield 
he  worked  with  only  a  few^  hours  for  eating  and  sleep- 
ing until  about  2  p.  m.  on  Sunday — the  next  day, — and 
during  tins  time  he  w^as  nearly  tv:o  kourh-  below  ground.  He 
left  Brook  field  and  went  to  Molega.  To  avoid  waste  of  time 
and  get  directly  at  the  point,  I  submit  that  no  man  living  could 
in  this  time  gain  information  which  would  justify  him  in 
makiuL^  a  classification  of  a  district. 

Mr.  Faribault  s  very  definite  conclusions  as  to  wdiether  or 
not  the  government  of  Nova  Scotia  may  be  allowed  to  aid  any 
other  class  of  deep  mining  than  such  as  will  tend  to  prove  or 
disprove  his  saddle-vein  theories,  certainly  open  up  an  interest- 
ing field  for  discussion.  I  beg  to  be  permitted  to  observe, 
however,  that  in  my  opinion  the  men  who  have  money  to  invest 
in  gold  mining  will  be  ecjually  interested  in  the  fact  already 
proven,  that  gold  is  found  at  comparatively  deep  levels  in 
tissure  veins. 

My  own  impression  of  the  intention  of  the  government  of 
Nova  Scotia  in  passing  "  Au  Act  to  encourage  deep  mining  m 
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the  (lold  Fields  ol  Nuva  Sojlm,    ^»iii<i  tiuii  iiii; 

modified  by  Mr.  Karibuult's  re|K>rt,)  \h  that  aid  »> 

deep  mining  >is  Ji  means  tu  the  exteiisioii  and  dev.  ...j... 

probably  in^portant  natural  industry.     Tli«    ImtMnf  •!>» 

ciul  fact  to  demonstrate  seems  to  me  to  be* 

io  such  ({iiantities  and  at  such  depth  as  to  in\  : 

to  invest  in  this  province  with  a  reiiMmable  cert«int\  .-r 

such  pecuniary  rewards  lus  have  been  met  with  in  other  count- 

I  i«s.      Capital  does  not  care  whether  the  goM  exiflUi  in  Mndclle 

veins  or  tissure  veins  ;  the  question  is,  *'  Chu  the  ;^oM  be  i  it 

.1  proHt  r      Flippant  opinions  can  only  work  harm  .  th« 

make    the    motion    that    the    government  of    Xovh    Scotia    U- 

respectfully     requested    to    suppress  such   portioiiR    of     £.     IC 

Faribault's  report  as  arc  not  btused  on  adeijuate  examinatitiii  of 

the  districts  referre<l  to.      I  rej^i't  that  my  time  for  study  of  this 

report  has  been   so   limited  and  that    I    tihall  be  unable   t      * 

present  at  the  meeting, ^October  27th. 

I  am, 

Yours  most  respectfully, 

Wii.nru   I.    fjnnrv. 

(I.  J.  PartiNOTOX. — I  think  Mr.  LUiUy  i.s  not  pleascU  jit  the 
limited  time  that   >fr.  Faribault  spent  in  the  western  ■ 
forircttinir  that  the   hitter's  visit   to  the   west   w  '    lur   up 

purpose  of  making  an  exhaustive  examination  oi  »<»....u.h  prop- 
erties, but  merely  for  the  pur|x»se  of  c'  •--•''^  «"  :  the  work  that 
was  being  done   in   the  ditierent  distri   .  rKrH>vnr.v.  ..f 

rock    are   very   plain   in   the  west,   iind    Mr.  1  Jo 

places  where  work  wjvs  l>»ing  CHrrie<J  on.  and  a  how 

they  were  located  with  respect  to  the  anticline.  Hw  n 
of  being  intended  for  the  purjKiso  of  making  an 
examination,   was  only  a  rush    trip   to  aHC»^rt4iin   \^  ^rt  of 

the  anticline  they  were  working  on.  and  into  what  ciai**  Mr. 
Libbey's  miue  should  be  put.      A  cpiick  examination  would  put 


4M  TUANHACriONM  OF  TIIK  MINFVn  HOCIKTY  OF  NOVA  MTOTIA. 

liiiM  III  poHMiiAHJon  of  tliiH  iiitoniiHlion,  nw\  it  waH  on  lliiK  {xjiiit 
alijiic  tli/it  Ik'  w«'iit  tlh-n-  I  lliiiik  it  'lin-  to  Mr.  Faribault  to 
Hay  tliiH. 

I)k.  H.  S.  I'oom;. — If  you  will  rofor  to  Mr.  Faribault  m  re[Mjrt, 
you  will  liii'l  that  there  is  really  no  difference  of  opinion  Ixjtween 
him  and  Mr  Libhey,  jih  to  the  claMsilication  of  the  inineat  North 
JirookfieM.  liuth  sp<;ak  of  it  oh  a  fisHure-vein.  The  only  difier- 
encc  is,  as  to  whetluT  ;^ov<3rnnient  aid  should  Jipply  to  Mr.  Libbey's 
mine  or  not.  That  matter,  however,  wjus  not  left  to  Mr.  Faribault 
to  decide.  He  was  asked  to  name  districts  which  he  tliought 
would  be  typical  of  those  containing  saddle-veins,  and  the 
(juestion  to  be  determined  was  the  probability  of  findinj^.  in  the 
saddles  not  visible  on  the  surface,  gold  that  would  pay  to 
mine.  The  (jUestion  of  the  ti.ssure-vein  and  its  continuance  in 
depth  did  not  come  before  either  this  society  or  the  local  gov- 
ernment, for  the  continuance  of  such  veins  and  their  auriferous 
character  were  not  in  doubt.  Mr.  Fanbault,  after  many  years 
of  labor,  and  after  collecting  data  with  respect  to  mining  opera- 
tions in  Australia,  where  anticlines  are  repeated  at  shorter  dis- 
tances than  with  us,  came  to  the  conclu.sion,  not  only  that  there 
would  be  a  repetition  of  the  surface  structure  as  the  mines  were 
developed  in  depth,  but  that  the  succession  of  underlying  veins 
would  be  found  to  be  as  large  and  as  rich  in  gold  as  those  crop- 
ping at  the  surface.  It  was  practically  to  determine  this  that 
the  society  was  anxious  that  the  government  should  make  a 
grant.  If  a  mine  paid  on  top,  there  was  a  prospect  of  its  con- 
tinuing to  pay  in  depth  within  the  limits  of  paying  mining. 

G.  \V.  8tu.\rt. — I  regret  very  much  that  Mr.  Libbey  has  felt 
it  his  duty  to  censure  Mr.  Faribault,  and  the  great  work  he  has 
been  doing  for  the  province.  There  is  no  necessity  for  sinking 
test  shafts  to  prove  the  value  of  fissure-veins.  There  is  no 
question  as  to  the  value  of  such  veins.  Once  get  the  pay-streak 
in  them,  and  there  is  no  difficulty  in  following  it.  What 
Mr.  Faribault  has  endeavored  to  prove,  and  I  think  he  has  sue- 
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c.  ssfully  (lone  8o.  is  Uic  proljuljility  tlmt  in  thJH  country  our 
;;rL*atf.st  value  (Iocs  not  exist  in  tinHure-veinH.  but  in  Haiidle-r 
aii<l   he  lijw  endeavored  to  instruct  uh  how  to  follow  the  \ 
/uiH?    from  one    vein    to  another.     Thin  \h  one  of  the  |irine»|«4l 
tl»iii;rs   we  want   to   know  to  ;;uide  us  in  doep-mininj;      ^'    ' 
we  are   able  to   follow    the  pny-zoncM  from  one    lead  to  jui-'in.  r. 
we  will   never  have  deep  ininin;^  in   Nova  Scotia,     tine  of  the 
illustrations  which  appear  in  the  niiniii'^  rnnnber  of  the  A'owi 
Scotian,    laid    on    the    table  at  this    ni  ^.    and   for    which 

;,n-eat  credit  is  due  to  Mr.  W  ( '.  Milner,  shoWH  at  a  glauoo 
what  Mr.  Faribault  luus  been  endeavouring  to  "bring  to  our 
notice.  It'  you  will  look  at  the  illustration  on  paf(i»  27 
of  that  })a]Hr,  you  will  see  the  line  of  pay-zonen,  as  d- 
milled  by  Mr  Faribault,  extending  from  one  lead  to  ano- 
ther, as  the  leads  overlie  each  other  1  think  thia  in  a 
most  valuable  thin«;  to  have  in  the  iniml  of  every  man  inter- 
ested in  ;;old  mining  in  Nova  Scotia,  and  I  must  pay  Mr. 
Faribault  a  tribute  from  mv  own  n-cent  ex|K'rieuce  in  Golden- 
ville,  CJuysborougli  County.  I  started  a  year  ago  sink  in;;  a 
vertical  shaft  on  the  south  side  of  the  anticline  beyond  w'  - 
any  work  had  been  done,  and  where  I  was  told  by  old  iiiin.  i^ 
that  I  would  not  get  gold.  Nevertheless,  I  continutnj  the 
work,  and  started  the  tirst  cross-cut  at  a  depth  of  one  htnidred 
and   seventy    feet.       1    had    no  one  to  support  me  .    the 

exception  of  Mr.  Faribault.  When  the  shaft  waa  one  hun- 
dred and  sixty  feet  deep,  he  visited  it,  and  re|)orled  to  mime  of 
my  company  that  I  was  right,  and  that  I  would  cut  the  ]  . 
zone  within  two  hundred  feet.  I^i-st  week,  at  eighty  feet  from 
the  shaft,  in  the  cross-cut,  1  cut  a  fifteen  feet  belt,  showing 
good  vaUus.  Mr.  Faribault  wa«  aljsolutely  sure  that  by 
continuing    that    work    I    would   strike    the  ancl    I 

have  done  so.     With  the  experience  we  ^  '  i-i  lu  '       '         "  •, 

there   is    not  tin-  slightest  ditheulty  in   Mi-'ricts  thii 
anticlines  ivs  perfect  as  they  are  there,  in  following  the  goi-.  / 
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from  uih;  luiul  «lowii  to  aiK^tlai-.       1  li»^>   Imve  been  ttble  alno  to 
(Jo  HO  at  i\w  "  HlueiioHo  Miue"  at  (ioMt;nville. 

A.   A.    IIaywahI). — I    \(xjk    upon    Mr    FariVjault'H    work    an    ^ 
tlieortjticHl.      I  am  ^lad  Mr,  Stuart    lias  struck   ;;oM,  anrl  1  have 
every  coritidcnco  in  the   future  of  (h-ep-ininiiij^  in   Nova  Scotia, 
ami    1    may  say    I    hav(;  had   confidence   in  it    for  twenty  years. 
Twenty  yeans  a^^o  I  tried  to  induce  the  government  of  the  pro- 
vince to  .subsidize  deep -mining,  the  (juestion  bein^  whether  ^old     J 
can  he  found  in  ])ayin<(  (juantitieK  at  j^reater  fh-pths  than  it  ha« 
been  Umud  hitherto.      At  Sahnon  Kiver  mines,  Halifa.x  (J(;unty,    •« 
Mr.  Faribault's  theory  was  not  demonstrated  to  be  correct.    There     " 
they  sank  four  hundred   feet  and  drove  cro.ss-cuts.     As  to  the 
cost  of  doing  thi^  work,  I  am  not  informed.      However,  they  were 
not  successful  in  tindint^  paying  ore.      Whether  they  would -sue-    1 
ceed  or  not  at  a  greater  depth,  remains   to  be  seen.     The  lines 
on  the  plan  referred  to  by  Mr.  Stewart,  showing  the  gold  zones 
running  down  parallel  to  the  axis  of  the  anticline,  are,  I  think,    || 
purely  theoretical.     The  fact  tliat  Mr.  Stuart  has  .succeeded  in 
finding  rich  gold  in  the  manner  stated  by  him,  is  no  proof  gene- 
rally that  auriferous  ore  lies  in  zones  parallel  to  the  axis  of  the 
anticline.     I  hope  that  the  theory  may  prove  to  be  correct  :  but 
whether  it  is  or  not,  I  believe  that  gold  will  be  found  at  a  greater 
depth,  and   I  think  no  valid  argument  can  be  otfered  to  show 
why  the  recurring  underlying  "  saddles  "  should  not  be  as  rich 
in  trold  as  those  that  overlie  them.     I'believe  that  we  have  here 
one  of  the  largest  gold  fields  on  the  continent,  and  that  gold  will 
bo  found  here  at  greater  depths,  perhaps,  than  in  any  other  part 
of  the  continent. 

G.  J.  Partington. — Now  that  Mr.  Stuart  has  proved  the 
existence  of  the  ojold  zone  in  these  leads  or  belts,  he  should  orive 
us  a  paper  explaining  on  what  theory  he  drove  the  cross-cut. 
Of  course,  we  all  start  on  theory,  but  Mr.  Stuart  certainly 
started  on  some  well-detined  plan  of  action. 
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I)k    H.  S.  Poolk.  — Mr    Hjiywanl   liiis   rffernnl   to  tlio  expiv 
rieiice    at    Salmon    Kivtr   as    not    U'ariii^   out    Mr.    Fariljiiult'H 
theory.      Before  acc»*ptinj^  the  ex|HTi«'iife  there  UN  concluHive,   I 
wuuld  like  to  be  tusHured  that    Mr.  FarilMtullH  n*c<jiiiiiien(lnti 
or  ideas  were  exactly  carried  out.      AIho,  whether  the  )  '  i^ 

of  i^^old  obtained    at   Sahiion   Kiver   was  not  tin  hir  ii;ii   ui 

at  soiiif  other  mines  that  arc  now  beiu^  prOtitabt^  ^ 

A.  A.  Hayw.vkI). — The  relurnH  in  the  nnm*f<  re|M>rt  arc  Uw 
ln'st  answer  to  that       The  averaj^e  wh-s  very  low  indeed. 

VicK-IMtKsiDKM  .M<  Nkii.  -Should  we  not  tiike  into  coii- 
si<leration  the  concentrate's  which  are  not  in  the  n'tuniH  ' 

A   A.  HavwauI). — They  wen.  alno  low   in  value. 

(J.  .1  PAKTiNfjToN. — The  mines  report  for  r.M)2  hIiowh  ncvcn 
dwts.,  one  j^r. 

\)\i.  II  S  I'iMM.K.  —That  is  a  hi^^lior  return  than  is  jjot  fn>ni 
some  payin*^  mines  to-day. 

(i.  W.  Srcvftr. — TImt*'  was  aN"  «  v..i%  l.ir..  tuif.nfu.f..  i»f 
concentrates. 

A.  A.   HaVWAKD. — 'i'here  IS  no  "|U«j'-U'jii  Init  lli«-  i«;iifs  WOrkwl 
were   auriferous,  but  they   wore    not    in  payin;;   f|UantilieH.      It 
•  joes  not  fi^llow  that  what  occurs  in  one  min**  will  "--'^jr  iti  m.. 
ther. 

(i.  \V.  Sti'AKI.  —  1  do  not  think  that  .Mr.  Farilwuili  -  n.-i ruc- 
tions   were   carried    out    at   Salmon   lliver.     The    devel*'!" * 

work  was  too  far  west,  and   ''"'^    /"^  *""  f"'"  ^-1"^^   'h«- 
t  iie  pa\'in;^  zones. 

VlcE-l*KKsM>FAT  .M<  Nkii^  —  We  all  re;^^n  i  \*i\  mw.h  »'  • 
Mr.  Faribault    wjus  not  able  to  be  pn*s^nt  to-day.      Wi-  -^ 

have  liked  to  have  had  him  lifv-  ♦-  d:-'n—  »'>••  ^^tdii-^t 
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MINES  DEPARTMENT  REPORT. 

Dlt,  II.  S.  I',,.,,.,,  spuko  f..r  the  committee  on  the  mines 
'li.partmcnt  report. 

After  furtlier  (liscii.s.sion,  tlie  meetin};  approve.]  of  (lie 
.•ipi"-n<le<l  comi.nmication  being  .sent  in  re.spon.se  to  the  re.|uest 
"I'  the  Moil.  CommisHioner  of  I'ul.lie  Works  an.l  .Mines:— 

The  Mixi.vi;  Sociktv. 

Halifax,  Oct.  30,  1903. 

Hon.    a.    ]JltV.Sl)ALE, 

Commi/isioner  of  Worlcs  and  Mines. 

Snt,_The  Mining  Society  having  on  several  occasions 
expressed  dissatisfaction  with  the  annual  reports  of  the  Depart- 
ment of  Mines,  without  affecting  improvement  in  diction  and  in 
statements  ol  fact,  and  having  again  referred  to  the  matter 
have  been  asked  by  you  to  particularize  and  show  cause  of 
complaint.     We  beg  to  reply  as  follows  :— 

We  had  refrained  previou.sly  from  detailing  the  short-com- 
ings of  these  reports,  with  a  hope  that  a  complaint  in  general 
terms  would  have  been  sufficiently  stimulating  to  lead  to  more 
care  being  taken  and  to  improvement  being  made  in  the  follow- 
ing directions :-ln  editing  the  report;  in  accuracy  of  state- 
ment respecting  operations  :  in  accuracy  in  the  tabular  state- 
ments on  the  mineral  industry. 

While  typographical  errors  are  liable  to  occur  even  when 
care  is  exercised,  such  blemishes  can  be  met  by  revision  and  a 
table  of  correction.  Without  such  notes,  confidence  in  the  accu- 
racy of  these  reports  has  been  destroyed,  as  so  many  errors  have 
been  detected  that  many  more  are  suspected  to  have  been  made 
Ihus  the  value  of  these  reports  is  further  depreciated,  and  the 
mining  reputation  of  the  province  has  been  injured 
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Accuracy  is  a.skL'<l  li^r  as  liif  primary  ••ssential :  tlu*ii,  that  a 
report  be  a  record  of  what  has  been  done  in  mining  with  hpar- 
inj^  reference  to  what  may  be  intended  to  bo  done;  that  it  Ijc 
written  in  (^ood  Kn^^lish  ;  and  the  matter  bo  syHleinatically 
arran^'e(l  under  appropriate  headinj^s  and  sulxiivisioiiH ;  diHtiii- 
«aiishin«'-  tlie  several  localities  antl  mincH  by  the  sdme  naineR 
throut^hout  each  report. 

Then  when  these  matters,  which  in  most  counlricH  are 
regarded  as  the  elementary  ess»'ntials  of  an  (jHicial  report  on  any 
subject  of  public  interest,  have  received  attention,  hope  will  be 
entertained  by  the  Mining  Society  that  matters  of  more  ex- 
tended interest  will  be  added,  as  is  done  by  other  provinci»8  of 
the  Dominion. 

Comment  on  tlie  last  report  issued  would  be  incomplete 
without  earnest  endorsement  of  the  sut(^a\stion,  pajje  38.  of 
Mr.  D'Arcy  Weatherbe.  respectini,'  the  enforcement  of  the  law 
referrin^r  to   the   keepin;^  of  mine   plans,  and   to  ask.  with   him* 

whv  this  matter,  in   spite  of   frecpient  complaint'^   l<'»s  ! n    fm- 

so  mail}'  years  neglected. 

The  attached  slip  contains  samples  of  objectionable  featurw^ 
taken  from  the  Reports  of  1000    1  and  1901-2. 

All  of  which  is  respectfully  submitted  by  the  Minin;j  Society 
in  session  on  October  '17 ih,  190:^  by  the  hand  of 

Your  humble  ami  obedient  servant 

H.    M.    WyLDE,  Secretary 

The  Minintr  Society  submit  the  attached  slip,  with  examplw 
of  objectionable  features,  taken  from  the  .MifieH  Re|X)rt  for 
ll)()0_l  :_ 

"  Mjvchinery  which  is  on  the  j^'round  and  are  rciidy.' 
"They  are  built  of  concrete  and  look  rtne." 
"They  are  multitubular  5 J  x  16' 

"  Due  to  the  fact  that  the  company  takos  all  their  c«>al  nm- 
of-mine,  and  don't  recpiiro  screens." 
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'*  The  wjiIIh  with  stool  slioets  HtamixMi  t(j  repreKont  brick 
;(ivoH  a  neat  appearance." 

"A  complete  set  arc  in  course  of  erection." 

"The  size  l.T  and  21' x  .'if]'  hein^r  compound  steam  corliss 
vulve  frcar  juhI  PonipDunfl  air." 

Thr  mildly  curious  reader  wouM  like  to  be  Further  instructed 
on  "the  coachway  system"  mentioned  o/i  pa;r,,  LS,  the  position 
of  th(i  nevv(0  "  North  Seam  "  at  the  Vale  Colliery,  and  the  new 
plant  of  2200  h.  p.  boilers  said  to  be  there  erected.  A^^ain, 
how  "  up-to-date  1170  boxes  of  stone  and  750  feet  of  the  slope 
has  be^'u  made  permanent  ?"  Why  "  a  foundation  for  a  pair  of 
30  feet  by  48  feet  direct  actincr  link  receivin«(  hoistincr  engines 
has  been  erected  r  And  how  "  the  collection,  exploitation  and 
preservation  of  capital  form  the  basis  of  industrial  advance- 
ment ?" 

Some  members  of  the  society  go  so  far  as  to  desire  that  the 
indiflferent  use  of  the  following  be  avoided  :— 

"  Honoui-able  "  and  "  honorable."  "  Waverley "  and  "  Waver- 
ly."  "  For  the  year  ended,"  and  "  for  the  year  ending."  "  The 
company  are,"  and  "  the  company  is." 

Fifteen  mistakes  have  been  detected  on  page  xv.  An  error 
occurs  somewhere  in  the  fourth  column  on  page  xiv,  and  the  table 
on  that  page  makes  the  coal  pits  work  2518  days  in  the  year. 

The  table  on  page  xi  is  manifestly  imperfect  in  several  of 
the  entries.  Broad  Cove  is  credited  with  producing  but  56  tons 
in  the  year,  while  it  is  stated  on  page  26  there  is  an  output  of 
100  tons  per  two  shifts.  Mabou  is  said  to  have  produced  1028 
tons  with  an  engine  consumption  of  5  tons. 

The  table,  page  ii,  gives  the  names  of  only  three  of  the 
mine  agents,  one  of  whom  had  ceased  to  be  the  representative 
when  the  report  was  compiled  ;  while  the  names  of  all  agents  are 
tiled  with  the  department,     in  it  some  owners  are  mis-'called. 
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Tlie  table  on  paj^e  xiv  tjikes  noiiote  of  iIk-  MiialltT  rtml  iiiiii*  > 
— Jubilee,  Stratbconn,  Scotia,  Sinitli's  Mine,  Cliij^nectoaiuJ  Hmu'l 
Cove. 

The  table  on  pa<^L'  xi  also  takes  no  note  of  tin*  output  of  several 
ol'  these  smaller  coal  mines  spcjken  of  in  the  «lepuly'**  ••••r»<»rt  - 
.hibilee,  Stratheona.  Smith's  ami  ('hi<^n«^»cto. 

No  reference  is  nunle  to  oper.itions  ulxnit  tin*  Kiver  Inliabi- 
tants,  etc. 

Turning;  now  to  the  Mines  Report  for  11M)|    2.  written  nince 

the  renewed  protest  of  this  society,  we  find   in   it  no  impn)ve- 

ment.      l^roof-readin;;  has  been  as  faulty  as  in   its  predecenaorH. 

It  is,  however,  trut\  a  trlii"»i»^*i*i";:  of  intention  to  correct  crmfM 

is  shown  :  one  error  is  noted  and  luis  a  whole  pa;;e  to  itself.     It 

mi;^ht    have    been    accompanied    by   many   others,   e.  y.,       ors, 

thirp,"  "  wheelep."   "  laboa,"  etc.      It  mi^^ht  have  substituttMl  — 

Survey"    for  "Society."    '  Intercolonial  '    for  "International.' 

Constructed  "  for  "concentrated,"  etc.,  and   also   have  avoidt^l 

the  dual  use  of  labor  and  labour:  honor  and  honour  ;  ended  and 

endinir:  or    the   tlnve  variants.  ThorU^rn.  Thorbuni   and  TImt- 

burne. 

In  t^eneral  "get  up."  many  hints  mi;;ht  be  j^tten  from  trade 
eirculai*s,  catalogues  and  school  calendars. 

Page  7  has  a  line  on   the  drills,  evidently  adrift. 

Page  8  speaks  of  the  coal  shipped  to  QueU-c  and  the  Unite*! 
States  as  "  .sales. "  while  of    that  to   Prince   Edwanl    Island  a* 
exported.  ' 

Page  70,  "  Concentrated  at  the  mine  a  coffer  dam  " 

Page  9  speaks  of  extending  a  seam  as  though  it  could  be 
stretched  :  and  hopelessly  to  the  uninitiate<i  reader,  roixcH  den- 
criptions. 

Page  10  gives  undue  prominence  by  hemi-imcs  lu  htmp 
houses? etc.;  sUtes  that  2:^21  feet  of  level  wen-  driven  during 
the  year,  which,  if  true,  would  be  a  n.HX)rd  worth  chronicling. 
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I'aj^e  I  I  t<?llH  of  /I  lull  24  x  18  incheH,  which  han  a  CHpiicity 
of  20().()()()  cuhi*-  f<*.i  j)(»r  ininuti', — but  perhaps  it  in  the  hoiiH<,* 
that  has  that  Hi/.e. 

Vn^ri^  \2  *r'\\'(*H  U)   No.  .■{  Joj^j^iiiH   /m    «'iaUjrat«-   jM|iiipiiKMii    if 

IX'Vrr  pOKHCSMcd. 

I'a^r  |:{  h'avi's  «  umhcilan*!  (!OUiii^  ;ni«l  J^'X'S  to  I'ictou  : 
pa;,^?  I.')  n-tiirris  U)  ('nmh<'rhin<l.  an^l  p»i<(<'  17  revertK  to  Pictou. 
without  mark  or  word  to  sIkjw  it.  Va*:*'  l*i  alntj  ^ivi*s  tho 
;^ratuitiou.s  irjlorm-itiou  that  th^-n*  has  iM-on  no  surfafp  impnjv*'- 
nicut  at  a  certain   mine 

Hut  ('nou;;h  luiH  U'oti  comm»;utcrJ  on  to  show  that  throu;(hout 
the  report  then;  will  be  found  much  that  re<|uirod  the  blue  pencil 
oF  the  editor. 

The  ]-emark.s  already'  made  on  the  tabular  statements  apply 
also  to  this  re[>ort ;  and  the  table  on  paj^e  88,  which  calls  for  the 
names  of  mana;^ers  at  the  several  mines,  gives  only  three  namesi 
and  one  of  the  three  wrontr,  while  the  insertion  of  at  lejust 
twenty  names  mii^ht  be  suspected. 

Pm^c  18  speaks  (jf  smoke  stacks  witli  n'*w  features. 


A.  A.  Havwahi).  — In  dealin^^  with  the  mines  report,  I  feel 
that  there  will  never  be  any  improvement  until  there  is  a 
divorce  in  the  ottice,  and  the  mines  department  is  separated 
from  the  department  of  public  works,  and  a  commissioner  placed 
at  the  head  of  the  first  mentioned  department,  who  will  be  a 
practical  man,  versed  in  mining,  and  who  will  have  some  pro- 
gressive ideas  as  to  the  wants  and  necessities  of  the  province. 

F.  P.  RoxxAN. — How  far  are  the  miue-ownei-s  to  blame  for 
defects  in  the  information  furnished  to  the  department  ? 

G.  J.  Partixgtox. — The  department  has  for  .some  yeai-s  past 
had  one  or  two  engineers  employed  in  collecting  informatfon  to 
be  included  in  the  blue  book  :  but  until  the  appointment  of  Mr. 
]).  Weatherbe,   I   had  only  seen  the  inspector  twice  in  twenty 


PLANH  OK   MINIS'*;    I'Rol'KKTIKM 


ft7 


ycHrs,  whereas.  siucL:  Mi*  W  cat  her  be  s  ini|>uiiuuiciii,  I  Iuim-  >«•' ii 
liiin  once  every  year.  Ht*  lia.s  sliuwn  liiiiisi^'lf  iiiten'Hto<i  in  llie 
work,  ami  lie  re|)<jrts  euiiditions  as  In*  Keen  tlieiii.  He  han  U*«?ii 
censured  hy  some  mine-owners  for  «loinjr  m),  but  1  lliink  al' 
well-mimled  men  will  support  liini.  If  we  linii  more  like  him. 
we  wouM  not  have  so  much  to  eompltiin  of.  With  n^j^anl  to 
particulars  furnished.  1  dt)  not  think  th«t  the  miiie-owuer  in 
cailiMl  upon  to  edit  the  Injok.  It  is  true  that  plauM  have  never 
l)een  furnished.  l)ecausf»  they  are  not  in  the  ot!ic«»,  antl  they  have 
never  been  there.  The  importance  of  it  hatt  never  been  broujjht 
home  to  the  mine-owners.  To-day,  they  have  to  file  a  plan  uf 
i\\r  mine,  or  thev  will  j'et  into  tnmble. 


PLANS  OF   MINING   PROPERTIES.  Etc. 

Vice-Prksidkn  r  MrNKib.  —  There  was  a  committee  ap- 
pointed ill  relation  to  the  balance  of  the  subjects  refernHl  to 
the  Commissioner  of  Mines,  and  not  di'alt  with  acoonlin^  to  the 
views  of  the  society.  There  an»  three  that  are  s|M*cially  men- 
tioned, vi/..,  improved  miiiinj;  plans,  thf  establishment  <»f  an 
fissixy  otlice.  and  technical  education.  1  pn»sume  the  plans 
referred  to  are  those   nwntioued  in  '!"■   n  i»ort  ..f  flu-  rnintiiittee 

|)K.  n.  S.  l*(M)LE.-No.  I  think  in  ^.j  un-  -.nimi  puoi-  ■; 
tlie  mineral  districts.  I  understand  that  some  new  surveys  and 
check  measurements  have  l>een  recently  made,  with  a  view  to 
replacing;  some  of  the  plans  complained  of.  Part  of  Cumber- 
land county  has  bi'en  covered  more  accurately  than  U»fore.  The 
jrold  districts  have  thi'ir  plans  and  an?  bound  by  definite 
•  listances.  while  the  coal,  lead,  and  cop|K*r  area**  are  nubjt-ct  to 
tlie  option  of  each  lesse*-. 

Vke-Piiksidkm  M.  Neii-.— One  difficulty  in  relation  to 
applications  for  <rold  aivjvs  is.  that  bodieaof  water  are  nol  ahown 
on  the  plans. 
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<J  .1  Pahtin'jjton, — Thoro  Iioh  never  been  a  survey  of  a  dis- 
trirl  u  ifli  the  rihjcci  of  irHlirutiii;r  the  mirt'/ice  featurcK. 

II  I''ij;T(  HKH. — 'IMif  <|iiosti(>ri  of  cost  lias  come  up  in  connec- 
tion with  arois  of  con]  coinpHnirs.  ('oal  companies  wln'ch  wen* 
(le.sirf)ns  of  liaviiitr  (.arcful  survf^ys,  have  hafj  to  pay  for  thcin 
thcmscKcs  in  whole  oi-  in  part. 

(J.  .1.  l'AiMi\<iTo\.— The  conrlition  that  prevails  in  the  crown 
land  (h'partni.  lit  is  dis^rracefnl.  One  cannot  jret  a  plan  of  any 
district  in  any  county  of  the  province  that  is  reliable.  There  is 
no  continuity  a})out  them.  If  we  could  make  tliem  ^\ve  us 
<,^ood  plans,  wr  would  be  satisfied.  Where  I  liave  wanted  natural 
fcatui-cs  shown  on  the  ])lans,  I  have  sometimes  had  to  give  the 
necessary  information  myself  to  the  department. 

(I  \V.  Stuakt. — In  some  cases,  when  I  went  to  make  appli- 
cation for  erown  lands,  I  found  that  the  land  was  covered  by  a 
"blanket  application"  from  some  lumber  company,  which  had 
been  standin^j^  for  years. 

V.  \\  RoxxAX.— It  mi(rht  be  desirable  to  appoint  a  commit- 
tee to  make  representations  to  the  department  on  this  subject 
in  connection  with  others. 

Vice-Presidext  McNeil.— I  have  heard  much  complaint 
about  these  plans,  and  occasionally  hardship  has  been  occasioned 
to  men  who  have  prospected  on  property  that  they  thought  they 
had  a  title  to,  until  it  was  measured,  and  then  they  found  that  they 
had  been  misled.  I  think  that  the  society  should  deal  continu- 
ously with  this  subject  until  some  solution  is  found.  Someone 
has  said  that  perhaps  the  province  cannot  atibrd  to  do  this.  I 
tlunk  that  the  province  cannot  afford  to  do  without  it.  I  sucr- 
gest  that  the  society  consider  the  appointment  of  a  .special  com- 
mittee to  deal  with  the  subject. 

J.  Baird. — We  are  led  astray  in  many  districts  by  inaccur- 
ate survej^s.  A  man  may  suppose  from  his  plan  that  he  has 
one  thousand  acres,  when,  as  a  matter  of  fact  he  may  not  have 
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one  hundred.  I  tliink  lliu  only  way  out  of  the  ditficuUy  is  lo 
start  with  a  cli'iin  sheet  and  nmke  new  phmH.  the  t-HtHblJHhed 
lines,  of  course,  beinir  lield.  I  cannot  sec  that  it  can  b«*  done  in 
any  other  way.  It  is  chiiined  that  in  souk*  cases  the  ditticulty 
about  the  lines  is  due  to  the  variation  of  the  eoMi|Mis«  ;  but  it 
has  been  found  in  one  phice  at  Chi^necto  Mines  that  the  com- 
pass reads  the  same  to-day  that  it  did  twenty  years  ago. 

A.  A.  H  \\  WARD.  -This  society  has  lx*en  in  existence  for 
(  li'vcn  years,  and  we  eoinphiin  of  aches  and  pains,  but  we  do  not 
;^et  at  the  seat  of  the  disease.  We  may  keep  on  indefinitely 
appointin<,r  committees,  but  until  the  actual  dithculty  is  ijot  at. 
the  result  will  always  be  the  sanie. 

(J.  J.  PautINcjTON.-  Would  it  not  be  better  lo  do  away  with 
the  use  of  the  compass  in  making  surveys  ^ 

li.  Fletchek. — Some  faults  in  connection  with  tht.-  pnpjua- 
lion  of  plans,  result  because  the  surveyor  is  told  to  hurry  over 
the  work  and  to  spend  on  it  as  little  time  »is  passible.  For  this 
reason  he  omits  to  put  down  such  a  thing  as  tlie  crossing  of  a 
brook,  and  where  such  particulars  are  not  note<l  one  can  never 
tell  with  certainty  where  the  line  luvs  been  run.  If  the  cross- 
inirs  of  streams  and  other  natural  features  were  given  on 
the  plans,  you  would  have  something  to  refer  to.  As  to  the 
variation  of  the  compass  in  the  county  of  Cumlj«^rland.  as  Mr 
liaird  says,  the  variation  is  now  that  of  the  old  lines,  and  the 
compjusa  is  at  present  where  it  was  twenty  or  thirty  years 
ago. 

I)K.  H.  S.  Poole— I  move  that  Mr.  Partington  associate  with 
him  such  other  members  of  the  society  as  he  may  deem  exijed- 
ient.  and  draft  a  resolution  to  be  submitte<I  to  the  Commissioner 
of  Mines,  on  the  subject  of  surveys  and  plans  of  the  mineral 
areivs  of  the  province. 

(;.  W.  Stuart  seconded  the  motion,  which  jMUHSi-d 
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ADDRHSS   BY    J.  RUTHERFORD. 

<;  \\  .Ml  AKi.  1  (ii-siiL"  lu  cull  aUciitioii  to  the  preheiice  of 
Mr.  J  oil  II  KutlwrFord,  an  lionoraiy  iimihIxt  of  the  society,  hikJ 
fonneily  inspector  of  mines  for  the  province.  I  feel  .sure  that 
our  ineinbirs  would  hke  t(j  have  a  few  words  from  him.  Mr. 
Hutherford  has  be*  n  assjciated  with  tJie  miiiinj;  iridtistrv  i?i  this 
province  ever  since  1805.  and  no  man  present  can  express  him- 
self more  intelli<jjei.tly  on  the  subject. 

.1.  liiiUKKFOKl).  -1  (lid  not  expect  to  be  called  upon  to  .say 
anything  in  connection  with  matters  before  the  society,  and  I 
feel  some  delicacy  in  making  remarks  until  I  have  given  more 
consideration  to  the  subjects  under  discussion,  especially  in  view 
of  the  fact  that  for  sometime  past  I  have  been  out  of  actual 
practice.  As  has  been  remarked,  I  have  had  a  long  experience 
in  connection  with  mining  in  Nova  Scotia,  and  some  things 
have  been  mentioned  this  morning  in  which  at  a  very  early 
period  I  took  a  warm  intei'est. 

I  liave  read  Mr.  Faribault's  paper  with  much  interest  and 
pleasure,  and  I  think  that  he  has  worked  out  a  very  satisfactory 
theory.  (Jf  course,  I  am  aware  that  by  further  investigation 
only,  can  his  ideas  be  verified  :  but  I  do  think  he  is  in  the  rio-ht 
direction. 

Reference  has  been  made  to  the  necessity  of  better  surve^^s 
of  the  mining  districts  of  the  province.  That  is  a  matter  that 
impressed  itself  upon  me  wlien  I  first  came  to  this  countrv,  and 
one  of  my  earliest  efforts  as  inspector  of  mines  was  to  direct  atten- 
tion to  the  want  of  proper  plans.  At  that  time,  of  course,  I  was 
speaking  more  particularly  with  reference  to  plans  of  the  coal 
mines  ;  but  it  is  easy  to  see  that  unless  steps  are  taken  to  pre- 
vent it,  a  similar  ditiiculty  will  occur  with  respect  to  the  gold 
mines.  Montagu  was  the  first  place  where  crold  minin^r  was 
carried  on  in  a  systematic  manner,  and  I  pointed  out  the  impor- 
tance of  having  the  surveys  there  conducted  properly ;  and  1 
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<,'oveniineiit    to    appoint    a    survt'yor    for    the    special    pur|>o»4c 
ul*    keepinj^   up    the  plans    aiitl   liavin^(  copies   of  them  on   file 
111  the   mines  otlicc      There  they   would  Ik?  o|)eu   to   the  iiis|Mi- 
tiun  of  anyone  be;;ini)in^  operations.      In  reH|M»ct  to  coiil  un 
it    was  especially   important    that    the   bounds    should    be    well 
<letined,  otherwise,  it  one  starts  in  anv  localitv  and  works  towards 
the  boundary,  ami  other  operators  in  the  nei^hlxjurhootl  do  the 
same,  aconnecti(»»  may  1k'  made  Ix'tween  the  two  propertien,  and 
;jroat  loss  of  life  may  result.      I  mentioned  instance**  where  hucIi 
an  unfortunate  state  of  aHaii*s  ha<l  (H?curre<l  in  Kn^rland.  and  wa.s 
desirous  that  such  occurrences  should  be  avoided  here.      IlhetMUH 
extraordinary,  at  this  late  time,  and  in  view  of  all  you  have  done. 
that  still  no  steps  have  Inrn  taken  to  have  the  surface  projMTlv 
laid  out. 

I  thank  you  tor  the  referonci  to  m*-.  and  I  am  ^lad  to  l>e 
with  you  a^^ain  I  miss  many  faces  that  I  used  to  si«e  here,  but 
as  1  now  live  in  town,  I  trust  in  future  to  be  able  to  attend  the 
meetin«(s  of  the  society  more  rej^ularly  and  to  renew  the  inter- 
est that  I  have  always  taken  in  mining  matters  in  the  province. 

riio  meetin;^  adjourned,  and  resumed  at  '2.-\0  p.  m. 

CUMBERLAND  COAL   BASIN   AND  THE  GEOLOGICAL  SURVEY. 

HU(;h  Flkt<  HKK,  of  the  Geolotrical  Survey  of  Canada,  exhib- 
ited maps  of  recent  surveys  of  the  Cumberland  county  coal 
basin,  and  addressed  the  society  on  the  **  Limits  of  the  Work- 
able Coals  of  the  CumUrland  Coal  Fields  in  Nova  Scotia." 
( Repnxluced  elsewhere). 

J.  A.  JoHN.soN. — We  are  all  mucl»  indebted  to  Mr.  Fletcher 
for  jjcivinj^  us  the  benetit  of  his  great  knowle<l^*  of  our  coal 
fields.  His  work  has  Ixm'U  of  immens**  advanta^  to  Nova 
Scotia.      When   in  connection   with   the    bringin;j  down  of  Uie 
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l)i)iiiiiii()ij  isiijiiiitcH  I  Haw  triat  tlicin*  IwuJ  boon  (juite  a  reduction 
in  the  amount  to  bo  votod  i'or  tluj  woj-k   (A'  tho   Gooloirical   Sur- 
voy,   I  wroto  to  sonio  of   tlu;   niaritinu;    jnoinbers  of  parliainont, 
statin«r  that   in   my   opinion,  about  all    Nova  Scotia  got   out  of 
conl'odciration,  was  tho  woi'k  oi'  tho  goological  survey.      I  cannot 
see  what   tho   Dominion   <rovernmont  has  done  for  Nova  Scotia 
that    wo  couhl   not   have  done    for  ourselves,  except   Hie    work 
accomplished  by  tho  survey.      Xotwithstandinf/  the  reduction  of 
debt  and  increase  of  surpluses,  it  has  been  trying  to  hamper  the 
survey  by  niggardliness  in  the  amount  appropriated  for  its  sup- 
])ort.      I  was  glad  to  receive  a  letter  from  Mr.  Lof^an   M.  P.    of 
Cumberland,  in  which  ho  stated  he  had  made  representations  to 
the   Hon.  Mr.  Fielding  and  others,  and   that  the   vote  would   bo 
brought  back  to  the  original  amount  in  the  supplementary  esti- 
mates.      I   am  sure    Nova   Scotia  could    afford    to  overbid    the 
Dominion  for  Mr.  Fletcher's  services  in  this  province,  so  that 
we  would  have  the  results  of  his  work  firsthand,  and  not  have  to 
depend  upon   the  freaks  of  lithographers  as  to  the  time  when 
the  maps  shall  be  published.     Sometimes  it  has  taken  three  or 
four  years  to  get  out  a  map  that  should  be  in   the  hands  of  the 
public  in  as  many  months. 

I  do  not  think  that  the  government  treats  such  men  as  Mr. 
Fletcher  with  the  liberality  that  it  should.  If  the  cabinet  min- 
isters and  members  of  parliament  who  sit  in  luxury  at  Ottawa 
and  make  laws  for  us,  were  to  try  to  follow  Mr.  Fletcher  through 
brush  and  mud  in  all  sorts  of  weather  for  a  month  or  less,  I  am 
sure  that  they  w^ould  be  willing  to  treat  him  w^ith  a  much 
greater  degree  of  liberality.  The  society  should  pass  a  resolu- 
tion and  forward  it  to  the  government  at  Ottawa,  setting  forth 
the  great  interest  taken  in  Nova  Scotia  in  the  work  of  such  men 
as  Mr.  Fletcher,  and  stating  that  in  our  opinion  they  should  be 
liberally  dealt  with,  and  a  larger  appropriation  made  for  the 
purpose  of  enabling  them  to  carry  on  their  work  to  greater 
advantapfe. 
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A.  Dick. — I   a^^ree  with   what    Mr.  Jolm.son  hius  wiid  alj<jut 
this  iinporUuit  matter.      At'tiT  haviii;^  U*eii  in  BritiHh  Columbia^ 
I  have  soiuetiinos  thought  that  t!ic  east  is  ovei*8ha(lowe<J  by  the 
west    ill    mat  tors    connected    with    tlie   (Jeolo^^ical   Survey.      I 
remember  at  one  time  when  we  were  in  great  nt'L<l  of  accurate 
phms  in  tlie  Kootenays  and  representations  were  made  to  the  de- 
partment at  Ottawa,  geologists  were  sent  out  at  once  and  pre- 
liminary plans  issued    within   twelve  montlis  after  the  surveyH 
were  made.      I  cannot  understand  why  it  is  that  in  this  province 
where   we    have   vast  resources   unexplored,  and    pj)on   which   a 
great  deal  of  work  should    be  done  by  the  department,  a  more 
generous  policy  is  not  pursued,  unle.ss  it  be  that  we  do  not  repre- 
sent  our   case    in    the  strenuous    way    that    the   people   in    the 
west  do.      In  the  west  these  matters  are  looked  u|x>n  as  of  great 
importance,    while    in   this  province   we  appear  to  let  them  go 
by  default,  with  the  result  that  the  departnient   has  sent  down 
Mr.  Fletcher  year  after  year,  but  allows  his  plans  and  other  work 
to  remain  unpublished.      We  should  make  a  point  of  asking  the 
government  to  give  us  promptly  reports  of  Mr.  Fletcher's  work. 
When  his  reports  are  submitted  and  edited,  we  do  not  know 
how  much   may   have  been  cut  out  of  them.      I  cannot  under- 
stand why  it  should  be  necessary  to  revise  at  all  a  report  made 
by    such  a  man  as   Mr.  Fletcher,  after  he  has  made  a  complete 
survey  of  a  territory.      I    agree    that   representations  should   Ix- 
made  by  the  society,  and  I   feel  that  we  have  been  too  lax  in 
not  pressing  this  matter  in  the  past. 

Hon.  S.  H.  Holmes. — 1  am  sure  that  the  ^x^oplc  of  Nova 
Scotia  are  much  indebted  to  Mr.  Fletcher  for  the  attention  that 
he  has  iriven  to  inattei*s  that  concern  us  more  intimately  than 
they  do  the  people  of  any  other  portion  of  the  Dominion.  T\u- 
information  he  has  to-day  given  to  the  society  shows  the  pro- 
bability of  the  existence  of  a  large  field  of  future  wealth  in 
Nova  Scotia,  and  the  province  should  see  that  effective  nieiwnn^s 
are  taken  to  have  the  work  completed  and  published  promptly 
The  Dominion  <rovernment  is  doingagrwit  deal  in  <»'«-  .];r..-f;..M 
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but  it  luiH  a  lar^rc  field   Uj  go  over,  and  each  part  of  it  has  eijual 
chviiiiH.     VVIieii  we  look  at  this  matter,  we  must  ask  ourHelves 
the  (jUeHtioii,  wlio  is  to  he   Ixnefittefl   by  the  discovery  of  new 
deposits  of  coal   in   Nova  Scotia  ^     Not   tlie  Dominion  govern- 
ment,  but  the  government  of  tlie  province,  for  the  latter  will 
ne(;ive  all  the  royalties   from  the  coals   contained  in    any   new 
fic^lds.      While   I    agree  with    Mr.  Johnson  that  it  is  important 
that  these  elements  of  wealth  sliould  be  explored  and  developed, 
there  is  the  r|uestion  whether  the  local  government  is  doing  its 
whole  duty  in  the  matter.      We  should  be  tliankful  for  what  the 
Dominion  government  does,  but  we  should  call  upon  the  local 
government  to  do  its  share,  for  it  is  the  body  which  will  receive 
the  benelit,     I  think  it  has  been  lax,  ever  since  we  have  been  a 
province  of  the  Dominion,    in   not    sufficiently   exploring    our 
mineral  resources. 

F.  W.  Hanright.— I  wish  to  add  a  word  of  appreciation  of 
the  work  that  Mr.  Fletcher  is  doing.     I  liave  had  occa.sion  to 
call   upon  him  for   information  a  number  of  times,  and   have 
always  found  him  willing  to  give  the  benefit  of  his  painstaking 
and  careful  work  in  the  Cumberland  field.     In  the  work  that  I 
am  doing  there  in  opening  coal  areas,  I  am  relying  upon  the 
skill  of  Mr.  Fletcher.     I  feel,  like  others,  that  it  would  be  of 
great  advantage  to  people  who  are  engaged  in  the  mining  busi- 
ness and  who  propose  to  expend  money  in  opening  up  area.s,  if 
they  had  the  plans  which  are  the  result  of  the  painstaking  study 
of  Mr.  Fletcher,  at  an  earlier  period  than  they  have  been  °able  to 
obtain  them  heretofore.     While  not  in  a  position  to  enter  into 
a  criticism  of  this  map,  I  wish  to  express  my  gratitude  to  Mr. 
Fletcher  for  his  extreme  courtesy,  and  to  mention  that  his  work, 
as  far  as  I  have  followed  it,  has  given  the  greatest  satisfaction. 
H.  Fletcher.— If   l    may  be  permitted,    I    would   like  to 
say  that  so  far  as  the   maps  of   the   north-eastern  portion   of 
Cumberland   county  are   concerned,  it   is  not  the  fault  of  the 
department  that  they  are  not  issued,  but  it  is  owin^r  to  my  own 
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slowness  of  coinpreheiision.  Only  one  of  the  slitn-u  I  have 
shown  you  is  noarly  rea<ly  for  pubUcntion.  The  other  four 
sheets  before  you  were,  unfortunately,  traciMl  and  pni. nn-.!  bv 
the  draughtsman  of  the  departnu'nt,  untler  a  uuHapi 
that  they  were  ready.  The  plot  of  a  large  portion  of  the 
country,  from  Little  Shulee  south  to  Minas  Hasiii  near  Port 
Oreville,  should  be  ready  in  a  b'w  weeks,  but  the  sheets  in 
the  north-east  corner  maybe  dtdayed  until  sprinj^. 

A.  Dkk. — What  would  it  cost  in  lithograph  thfse  nia|>H  ' 

II.  Fr.KTCMKii. — 1  hardly  know.  Dr.  Poole  hiwl  an  oflfer  to 
pid)lish  Ids  map  of  the  Pictou  co^il  fields,  22  x  4'>  liu'h.s  in  ;iii 
rdition  of  3,000  copies,  in  eight  colors   for  ^oOO. 

A.  Dirw.  -Would  it  a^^^t  ^1.000  ' 

II  Klktchkk. — Perhaps.  (Vrta^idy  more  than  S.'iOO  to  thr 
^^ovcrinnent. 

.1.  A.  doHN'sox. — I  move  the  following  resolution  : — 

Whereas  the  (Jeological  Survey  at  Ottawa  Iwus  year  after 
year  sent  members  of  the  geological  staff  to  investigate  the  giH>- 
logical  formations  of  Nova  Scotia,  and  particularly  of  late  thow* 
in  connection  with  the  coal   fi<dds  in  Cumln'rland  c<junty ; 

And  Whereas,  in  the  past.  re|)orts  acconipanieti  by  nmjw 
have  been  furnished  to  the  department,  but  the  publication  ha.H 
been  delayed  : 

Thereforr  Resolveil,  That  the  Mining  Society  of  Nova  Scotia. 
at  this,  its  senn-annual  meeting,  niemoriali/.e  the  government 
that  at  the  earliest  possible  date  it  supply  these  map«  to  the 
public. 

A.  ])h;K  seconded  th«'  mot  inn    wliieh  r.:\s.s«'d 


1)h.  H.  S.   P(X)LE  reml  a  pa^wr  entitled  "A   Irip  u»   Wc^i 
Vindnitv."     (Reproduced  elsewhere.) 
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MINING  EDITION  OF  THE  "NOVA   SCOTIAN." 

\  I.  i;  ruKsiDKNT  M<  Ni:n.— Kel'tTorice  has  b<-on  nmdo  to  tho 
special  iiiiiiin;,'  ('(litioii  of  tlio  Nova  Scofian,  arlvancc  copies  oi' 
whicli  have  l)e«'n  lai'l  upon  tlie  Uhlo.  I  think  it  only  ri;,'ht  that 
we  should  make  s(jiiie  special  refrTcnce  to  this  work,  which,  in 
m\'  opinion,  is  one  of  the  inor.'  important  works  of  the  kinrj 
attempted  in  this  province.  It  doiihtless  will  prove  of  j^reat  value 
to  the  minin<j^  industry,  jus  the  distribution  provided  for  is  very 
lar«re.  I  think  the  society  should  sliow  its  appreciation  of  a 
work  of  this  kind. 

(J.  \V.  Stlakt.  I  move  a  vote  of  thanks  to  the  (Gentlemen 
wlio  have  issued  the  interestincr  mining  edition  of  tlie  Nova 
Scofiav.  T  understand  that  Mr.  B.  F.  Pearson  bears  tlie 
entire  expen.se  of  it.  I  tliink  it  is  a  most  laudable  act  on  his 
part,  and  I  move  the  following  rcsoFution  :— Resolved,  that  this 
society  appreciates  tlie  efforts  of  Mr.  B.  F.  Pearson  in  i.ssuing 
such  an  attractive,  interesting  and  valuable  edition  of  the  yoiu 
Scotian,  and  desires  to  thank  Messrs.  Pearson  and  Milner  for 
the  advance  sheets  laid  upon  the  table,  and  .so  frequently  refer- 
red to  at  this  meetintr. 

C.  C.  Stark  seconded  the  motion,  which  passed. 

MINERAL  EXHIBIT  AT  PROVINCIAL  EXHIBITION. 

This  matter  was  taken  up  and  suggestions  called  for,  with  a 
view  to  the  improvement  of  the  exhibit. 

H.  Piers. — Better  accommodation  is  needed  for  the  collec- 
tion, and  I  think  it  could  easily  be  obtained.  This  will  be  a 
permanent  exhibit,  and  I  understand  that  the  government  will 
add  to  it  each  year.  This  being  the  case,  the  exhibit  should  be 
placed  OQ  the  ground  floor,  and  should  be  given  more  space  for 
purposes  of  display. 
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Die  II.  S  Poole.  1  siiw  the  collectiun  at  the  exhibition, 
and  thoiit^ht  it  was  very  creditable  to  the  pn>vince.  The  tnjublo 
with  the  collections  which  havr  Iw-eii  ma«h'  from  time  to 
time,  is  that  the  bi'tter  Hpeciinens  are  picked  out  and  ma'le  |>art 
of  cxiiibits  which  are  sent  to  other  phuTs.  and.  wilh  few  exci'p- 
tions,  retained,  so  that  the  work  \u\h  to  U'  iione  all  over  a^aiii. 
It  is  often  the  ca.s«»  that  a  specimen  is  uni«|Ue.  and  it  in  theri'fore 
und(^sirable  that  a  typical  specimrn  should  lx»  allow«N|  to  lojive 
tlic  province.  The  exhibition  coinmissionei's  should  now  bo 
asked  to  lend  their  assistance  towards  the  establishment  c»f  a 
permanent  exhibit  on  the  grounds.  What  we  want  is  a  per- 
m.-mrnt  buildintr  in  which  stones  of  no  intrinsic  value  can  be 
kept  from  year  to  year  and  ad<led  to  from  time  to  time  asthoM* 
interested  in  the  collection  are  able  to  supply  them.  It  mi^;ht 
be  said  that  these  samph's  could  be  boxed  up  and  ^i  out  when 
re(juired  ;  but  handlin;^  stocu's  and  rubbin;;  them  to;rcther  Hpoils 
their  appearance  and  ;;ives  them  a  worn  look  and  detmcts  from 
their  value. 

V.  v.  HoNNAN.  -There  is  a  buildin;,'  which  has  been  jpven 
up  to  :i  fisheries  exhibit.  Init  which  \vis  not  Ix'en  apprcciat*'^! 
much,  jud^^nn^  from  thr  nmnUr  and  character  of  the  exhibits. 
(\)ul(i  it  not  be  obtained  fcr  the  mineral  exhibit  ' 

J.  A.  Johnson —I  expect  to  appear  l^efore  the  exhibition 
commissicm  btM'ore  Urn^r,  and  will  brin^Mhe  matter  up.  I  ihuik 
it  is  of  trreat  important.  If  ymi  try  to  induce  i^^ople  to  ^^o 
into  a  Imildin^rthat  is  not  well  li^hti^l  and  ventilated,  they  will 
not  iio.  With  tish  and  i.»inerals  proix'rly  houseil  and  display.^!. 
we  should  be  able  to  have  two  splendi<l  exhibita.  There  should 
]>e  a  suitable  buihlincr  for  the  minerals,  and  it  should  be  an  artin- 
tic  building'.  U^autiful  on  the  outside  as  in  the  interior.and  I  will 
do  my  best  to  impress  it  upon  the  commission  fn)m  this  po!nt. 
It  would  b<'  a  pity  not  to  hav  M.k  ...a-niticent  collection 
kept  intact. 
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A.  Di<  K.  — In  coiiiiecti(jn  witli  the  coal  exhibit  a  year  aj(o, 
we  went  to  coiiHideiable  trouble  and  expense  to  get  out  a  large 
bloeU  of  fojil  and  send  it  to  Halifax  for  the  purposes  of  the 
exhibition.  It  is  rather  an  expensive  piece  of  w^ork  to  take  out 
such  a  lar;4«'  |)iee(!  oC  C(ml  and  bring  it  here  intact.  This  year 
v\(3  were  asked  to  do  the  same  thing,  but  we  objected.  We 
thought  we  liad  gon<'  to  sufficient  expense  hist  year,  and  that 
the  exhibit  was  here.  Jf  you  attempt  to  move  such  specimens, 
they  will,  of  course,  be  broken  up.  They  should  last  for  three 
or  four  years.  The  exhibit  made  by  the  Dominion  Iron  and 
Steel  Co.  in  n)02  sliould  have  been  kept  intact.  It  cost  $600 
to  put  it  here.  It  's  all  a  (juestion  of  having  a  permanent 
buildin<c. 

F.  P.  Ron \ AN. — It  might  be  worth  while  to  ask  what  steps 
iivo.  being  taken  by  the  government  to  place  an  exliibit  of  our 
minerals  and  buildin<;-stones  at  the  St.  Louis  fair.  The  fair  is 
to  be  held  in  a  district  that  we  should  pay  a  great  deal  of  atten- 
tion to. 

H.  PiEHs. — The  exhibition  branch  of  the  Dominion  aijricul- 
tural  department  has  a  man  at  present  collecting  for  the  St. 
Louis  exhibition.  If  the  collection  at  Halifax  is  used,  it  should 
be  returned  to  Halifax.  Any  permanent  exhibit  shown  at  the 
Nova  Scotia  Provincial  Exhibition  should  be  displayed  on  the 
ground  flooi\  It  is  more  necessary  to  have  a  permanent  build- 
ing for  minerals,  than  it  is  for  most  other  exhibits,  because 
wlien  the  minerals  are  once  placed  in  position,  they  can  so  re- 
main from  one  year  to  another. 

Vice-President  McNeil. — One  or  two  members  of  the 
society  might  accompany  Mr.  Johnson  before  the  commission. 

Dr.  H.  S.  Poole. — I  move,  that  whereas,  in  the  opinion  of 
this  society,  the  time  has  arrived  when  there  should  be  a  suit- 
able building  erected   for  the  display  and  permanent  mainten- 
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ancc  of  specimens  of  the  ecoiioiiiie  iiiiticial  products  of  tlic 
province;  therefore  resolved,  that  the  provincial  exhibition  com- 
mission be  recjuested  to  carry  out  this  suj^;^L'stion. 

F.  P.  RoNNAX  seconded  the  resohition,  wliich  pjusseil. 

])r.  H.  S.  Poole. — 1  move  tliat  the  tlianks  of  tlie.MJcioly  bu 
extended  to  the  Commissioner  <»f  Mines  for  the  Jtssistancc  j;ivcii 
by  him  towards  the  collection  uf  the  mineral  exhibit. 

,).  A.  Johnson   seconded  the  motion,  which  ]>iUvsed. 

The  mcetin;^  adjourntMl. 
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On  the  Corrosive  Action  of  Boiler-Feed  Waters. 
By  Francis  II.  Mason,  F.C.6. 

(Head  lOth  February,  1903.) 

In  treatini^  the  subject  of  boiler-feed  waters,  I  |)ru|)(>He  deal- 
ing more  particularly  with  watei*s  that  have  a  direct  solvent,  or 
perhaps  I  should  say  corrosive,  acticui  upon  iron  and  stocd, 
and  not  with  those  waters  that  carry  mineral  siilts  in  solution, 
which  become  precipitated  either  at  the  normal  boilinj^  |Kjint,  or 
at  a  hi<;her  temperature  due  to  increjused  pressure  in  the  boiler. 
This  latter  kind  of  feed- water,  producing;  what  is  known  an 
incrustation  or  boiler  crock,  has  been  investi;;ated  by  a  number 
of  able  observers,  and  their  views  upon  the  subject  arc  to  be 
found  in  the  journals  of  many  of  our  learned  societies.  Feed- 
waters  having  a  corrosive  action  upon  imn,  may  be  treated 
under  three  heads,  and  with  certain  notable  exceptions  are 
derived  from  three  sources: 

1.  That  wiiicli  particularly  interests  us  in  Nova  Scotia 
is  what  I  propose  calling  swamp  water,  by  which  I  mean 
water  derived  from  swamps  or  shallow  lakes,  the  water-shed  of 
which  is  largely  uncultivated  land.  The  deleterious  matter  in 
this  water  is  vegetable  organic  matter,  not  nccess^irily  of  an  /icid 
nature. 

2.  Well  water,  the  deleterious  matter  in  which  lii  Uissolvcd 
salts,  generally  salts  of  the  halogens  or  of  sulphuric  oxide.  It 
also  freciuently  contains  carbonic  acid,  given  otf  on  boiling,  and 
carbonates. 

3.  Mine  water,  which  often  contains  sulphates  and  basic 
sulphates  of  the  iron  group,  and  sometimes  free  sulphuric  acid. 
Mine  water  is  liable  to  contain  di.s.solved  salLs  as  in  well  water. 

Swamp  water  derives  its  vegetable  matter  from  dead  and 
decaying  matter:  and  also  to  no  small  extent  from  living  vege- 
table matter. 
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A  cjinfiil  Htinly  ol*  Halifax  city  water,  extended  over  a  con- 
Hiderable  i)eri<j<J,  showH  that  tlie  vo^«,-table  matter.  a«  determined 
by  Tidy'H  modification  of  IwjrHcliammer  proccHH,  ih  leant  in  Hum- 
mer juid  hiUt  in  winter,  and  most  in  early  Hpring  and  late 
autumn. 

Tlu;  action  of  wunli^dit  will  undoubtedly  Jiccount  for  the  de- 
crcHMc  in  summer,  and  the  frozen  ground  and  decre^ined  amount 
of  surface  percolation  may  to  some  extent  account  for  the  win- 
ter decrease.  I  think  tlie  increase  in  early  spring  and  late 
autunui,  is  largely  owing  to  the  sap  being  in  the  roots  of  the 
undergrowth  at  that  time  of  year,  and  its  being  more  readily 
given  up  to  the  water  percolating  around  them. 

It  has  been  generally  supposed  that  the  action  of  vegetable 
waters  upon  iron  is  due  to  the  organic  acids  contained  in  them. 
This  1  liave  distinctly  proved  is  not  necessarily  the  case,  although 
to  exactly  what  the  corrasion  is  due,  I  have  not  yet  discovered. 

It  is,  however,  certain  that  in  the  presence  of  very  apprecia- 
ble ([uantities  of  vegetable  matter  in  the  feed- water,  iron  rapidly 
becomes  corroded,  whether  the  water  be  acid,  alkaline,  or  neu- 
tral. I  have  carried  out  a  number  of  experiments  w^ith  a  view 
to  finding  a  remed}'.  Working  on  Halifax  water  when  it  was 
giving  an  oxygen  absorption  of  from  0.5  to  0.6  parts  per 
100,000,  by  the  permanganate  process,  (an  absorption  which 
by  the  way  classes  it  as  a  water  unfit  for  drinking),  I  have 
obtained  some  exceedingly  interesting  results. 

My  first  object  was  to  find  out  the  amount  of  iron  dissolved 
by  a  given  weight  of  w^ater.  The  method  I  employed  consisted 
of  taking  a  known  weight  of  iron  in  the  form  of  clean,  soft  wire, 
and  imitating  the  mountings  of  the  boiler  by  a  piece  of  brass 
wire  intertwisted  with  the  iron  wire  for  a  small  part  of  its 
jength.  The  wires  were  then  immersed  in  a  big  flask  in  which  5 
litres  of  w^ater  were  evaporated  down  to  200  cubic  centimetres. 
The  wire  was  then  taken  out,  washed  in  distilled  water,  carefully 
wiped  to  remove  oxide,  again  w^ashed  in  distilled  water,  and 
finally  in  alcohol,  then  dried  for  a  few  minutes  at  100'  c,  and 


OORROftlVB  ACTIOW  OF  BOIMtRrRRD  WATIM^M AlOII. 

vveij^hed.  I  endoiivortKl  to  iiuiki*  all  llie  expc*riinentii  M  anaU- 
j^ous  its  possible.  Approxiiimtely  the  hhiiiu  weij^ht  of  wire  wm 
taken  in  each  ciuse,  an<l  it  was  in  contart  with  the  water  for  as 
nearly  as  passible  tlic  Riinie  len^^th  of  time. 

The  results  whicli  I  am  j^oinj;  tt»y;ive  you  are  typical  exj>eri- 
iiients.  I  have  chosiMi  this  method  in  prefen'iic*?  to  j;ivin;j  the 
moan  of  a  numb<?r  of  ex|K'riments.  IxniaUHe,  1st,  the  variation  in 
sli^^lit  ;  2n(l,  the  oxyj^en  aljsorption  varieti  HJi^htly  when  th«) 
experiments  were  made  ;  and  as  I  have  not  yet  been  able  to 
discover  a  direct  ratio  between  the  oxyj^n  absorbed  and  the 
amount  of  iron  ^oin^  into  solution,  it  was  im{>OHsible  to  a^ljufit 
the  one  to  the  other. 

Before  proceedin;^'  further,  I  wish  to  raise  a  proteM  a^^inst  the 
stereotyped  method  of  delerminin;;  the  oxyjjen  abnorption.  It 
consists,  as  many  of  you  are  aware,  of  subjecting  a  j^iven  quality 
of  water,  acidulate(|  with  sulphuric  acid,  to  the  action  of  |>cr- 
man^^anate  of  jxjtash  at  a  temperature  of  80'  F.,  for  p**rio<lH  of 
fifteen  minutes  and  four  hours  res|K»ctively.  These  pericxls  of 
time  were  laid  down  by  the  water  committee*  of  the  Society  of 
Public  Analysts  of  (Jreat  Britain  ami  Ireland,  and  they  prr)bi*'  • 
rultille(l  their  re(|uirements.  It  has  been  adopte<l  by  the  pui*..» 
analysts  of  the  Dominion,  for  whom  I  cont«'nd  if  i»*  fir  fnmi 
satisfactory. 

In  a  numl)er  of  waters  that  have  l)een  submitt^Ml  to  me  for 
analyses,  I  have  found  that  the  oxygen  absorption  ^i^och  on  in 
some  instances  for  a  perio<I  of  twenty- four  hours  .  and  I  contend 
that  the  object  to  be  arrived  at  is  the  total  aljMoqUion.  ratluT 
than  that  taking  place  in  a  j^ven  time.  My  own  practice  in  to 
run  a  check  with  distilled  water,  side  by  side  with  the  water 
under  examination,  and  to  carry  the  absorption  to  practical  com- 
pletion. 

My  first  exporiinenf  wjvs  to  find  the  amount  ui  iruii  dimolved. 
1  (leci«;ramme  of  imn  wire  wjis  plactvl  in  a  flank  with  2  litres  of 
Halifax  water,  the  mouth  of  the  flask  was  covere<l.  with  the  ex- 
ception of  just  sufHcient  space  to  allow  the  steam  to  come  awav  :\ 
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iiioro  litrrs  of  w/itor  were  u(l<i(!(l  oh  that  in  ihe  Hawk  Jxjilod  away, 
mid  evaporated  to  200  cubic  ccntiniftiM-M.  At  tlio  teriiiinatiou  of 
the  c'Xporiiiiont  the  imn  \vci;^hod  !)3'i  deci^raimnoH,  Mhowiri^^  a 
I0H8  of  7.7  inilli;^raiiiiii('H,  or  0.1.04  parts  per  100,000  parts  of 
water.  If  we  take  a  100  h.  p.  l>oiler  evaporating  75  pounds  per 
h.  p.  ])er  lioiir  In  a  working;  day  of  24  hours,  Halifax  water  is 
capal)le  of  consuniinj^  .2()1S  pounds  of  iron,  or  to  put  it  ronj^hly, 
a  (|uarter  of  a  pound.  This  in  itself  might  not  perhaps  \h'  such 
a  very  considerable  item  if  the  corrosion  were  uniform,  but  it  is 
not.  As  the  water  boiled  away  in  tlie  flask,  brown  spots  appear- 
ed at  irregular  intervals  on  the  iron  wire.  These  grew  larger  as 
the  water  continued  to  boil  away,  and  towards  the  end  of  the  ex- 
periment the  wire  was  corroded  completely  through  at  some  of 
these  points,  so  that  the  iron  whicl)  was  introduced  in  one  coil, 
was  taken  out  in  five  pieces,  having  been  completely  corroded 
throng})  in  four  places. 

Viewed  under  tlie  microscope,  the  wire  was  found  to  be 
badly  pitted  in  places,  while  in  others  it  appeared  to  be  as  clean 
as  when  it  was  placed  in  the  flask. 

I  have  reproduced  some  photograplis,  which  I  regret  to 
say  are  not  as  good  as  I  should  have  wished.  I  was  unable 
to  borrow  a  microscope  with  a  photographic  attachment,  and 
tliese  pliotographs  have  been  produced  by  adapting  my  hand 
camera  to  my  microscope,  an  arrangement  which  rendered  proper 
focusing  particularly  difficult.  The  matter  which  grew  upon 
the  iron  wire,  viewed  under  the  microscope,  had  every  appear- 
ance of  bog  iron  ore.  The  three  high-power  (30  diams.)  photo- 
graphs show  pitting,  the  low-power  (8  diams.)  one  illustrates 
the  mode  of  attack  and  shows  the  hydrate  of  iron  attached  to 
the  wire. 

Having  clearly  proved  by  a  number  of  experiments  tliat 
Halifax  water  had  a  corrosive  action  on  iron,  I  set  about  to  try 
and  find  a  remedy.  Halifax  water  at  this  time  showed  a  dis- 
tinctly acid  reaction  with  phenolphthalein,  and  thinking  this 
the  probable  cause  of  its  corrosive  action,  the  foregoing  experi- 
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ineut  wa8  repeiitL'd,  the  water  hiivinj^  7.2  cc.  of  ccMiliiiuniml 
s(x]ji  solution  added  to  it,  tlie  amount  recjuired  to  neutniliz^)  it. 
The  brown  "  funj^us  "  appoare<l  a-s  l^'fore,  only  to  a  more  nmrked 
extent,  and  the  iron  wire  Ix'^^an  breaking  earlier  in  the  experi- 
ment. At  the  end  of  the  expfrimenl,  the  wire  had  lo«t  1.32  ctMiti- 
<(ramme.s,con.siderably  more  than  in  the  ex]>eriment  with  the  plain 
water.  Thi.s  clearly  .showed  theeau.H«j  wa^  not  due  to  acidity,  aa 
the  residual  water  j;ave  a  faintly  alkaline  reaction.  Itoccurre<i 
to  me  that  it  mi<;ht  be  i>os.sibh*  to  break  up  the  organic  matter 
with  permanj^anate  of  jMjta.^h.  The  extict  amount  demanded  by 
the  oxygen  absorption  test  was  added,  and  the  experiment  again 
repeated.  In  this  ctma  no  brown  "  fungus"  appeared.  There  wa-s  a 
slight  discoloration  along  the  whole  length  of  the  wire  which  re- 
mained intact  until  the  end  of  the  experiment.  On  weighing,  it 
wjus  found  to  have  lo.st  4  millegrammes,  almost  halving  the  luw» 
with  plain  wator.  Unfortunately  for  the  success  of  this  as  a 
renuMly,  hydrated  dioxide  of  mangane.se  wa.s  formal,  which 
adhered  most  tenaciously  to  the  llttsk,  and  threatened  »<•  fMrm  .-i 
most  refractory  lK:)iler  crock. 

From  the  amount  of  permanganate  demandtMl  by  the 
oxygen  absorption  test,  1  calculated  the  amount  of  bichro- 
mate of  jX)ta«h  re<|uired,  and  again  re|>«'ate<l  the  ex|>iTiment 
The  iron  wire  remained  clean  and  bright  throughout  the 
whole  experiment.  It  was  found  on  weighing  to  have  lo«t  1.8 
millegrammes,  not  «|uite  one  <|Uarter  of  what  the  plain  water 
corroded  away.  The  residual  water  was  placc<l  in  a  »top|>fnNl 
bottle  and  the  undecomposed  bichromate  determines!  by  adding 
potiussium  iodide  and  sulphuric  acid,  heating,  and  when  cool,  the 
liberated  ioiline  was  titrated  with  tliis  sulphate  of  noda.  and  tlie 
amount  of  undeconipased  bichroniate  calculateil.  The  water  wan 
found  to  have  decomposed  only  1 1  S(j  |)er  cent    -f  t!».-  hirVin.m- 

ate  added. 

The  exact  amount  of  bichromate  (7  :i5  millegram«)  demande<l 
by  the  previous  experiment  wa.s  addeii  to  the  water,  and  the 
experiment  again  repeaUd.     The  wire  renminbi  clean  aiid  bnght 
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iiH  bel'ore,  an«l  »i|M^ri  weij^liin^  at  tlie  t(irmiruiti(jii  of  the  cxpori- 
nirnt,  was  foinwl  to  w<'i;^li  0.1  niillci^rainmeH  more  than  when  it 
vvMH  |)nt  in.  N'icwe*!  under  the  iiiieroscope  it  wa«  as  clean  and 
hri;^ht  as  helore  the  experiment.  The  very  slij^lit  increase  in 
wr'i^^dit  was  undoubtedly  due  to  oxidation,  hut  so  sli^lit  that  it 
could  not  he  (hitected  by  the  microscope. 

The  amount  of  bichromate  rerjuired  for  100,000  parts  of 
water  was  .ir>71  parts,  or  to  take  the  100  h.  p.  boiler  under  the 
same  conditions  previously  mentioned,  0.207  pounds  per  day, 
which  at  ei;4ht  and  a  (juarter  cents  a  pound,  would  j^ive  a  cost 
of  2.2  cents  per  day. 

So  far  as  Halifax  city  water  is  concerned,  the  addition  of 
small  «|uantities  of  bichromate  of  potash  will  be  found  to  prevent 
the  corrosive  action  upon  iron,  and  I  see  no  reason  why  it 
should  not  be  equally  effective  with  other  waters  high  in  vege- 
table matter,  at  any  rate  with  those  that  obtain  their  vegetable 
matter  frcan  a  similar  source. 

There  is  nothing  formed  to  cause  a  boiler  crock.  It  is  cheap 
and  in  every  .sense  it  appears  to  be  a  desirable  remedy.  Exactly 
what  chemical  reactions  take  place  I  have  not  discovered,  except 
that  the  action  is  one  of  oxidation.  The  total  solids  in  Halifax 
water  only  amount  to  from  3  to  4  parts  per  100,000,  of  which 
from  50  to  60  per  cent,  is  organic  matter,  so  that  a  very  large 
quantity  of  water  has  to  be  evaporated  to  obtain  a  sufficient 
amount  of  material  with  wdiich  to   work. 

From  the  amount  of  undecomposed  bichromate  at  the  end  of 
experiments  in  which  the  exact  amount  demanded  by  the  oxygen 
absorption  test  had  been  used,  it  is  evident  that  only  a  small  pro- 
portion of  the  organic  matter  had  been  oxidized.  The  residual  200 
cc,  too,  appeared  to  be  as  thick  and  muddy  with  organic  mat- 
ter when  the  bichromate  was  added,  as  when  the  plain  water 
was  evaporated. 

Previous  methods  of  treatinor  waters  higrh  in  vetretable  mat- 
tor  have,  to  the  best  of  my  knowledge,  for  the  most  part  been 
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carried  out  before    feedint^  the   waters   into   the   boilem.     They 
may  be  briefly  reviewed  as  follows 

Filtrations    throii»^h    limestone    chippin;^.    the  filter    hein;; 
intermittent.      Tliis  method   was  devised.   I   believe,  by  Sir   W 
Crooks.        The   object    of    the    intermittent  filter    is    in* 
areation.     The  process  answered  well,  but  considerable  diiiiciuiy 
was    experienced    in    keepinj^    tlie    limestone    jictive.       It    was 
found    that   after  a  short  time    the  latter   became   Hliined.  and 
had  no  further  action.      Subsetpiently  a  layer  of  sharp  sand  on 
the  top  of   the   limestone   chippint,^'^   wjis   found   to  considerably 
increase  the  life  of  the  Hlter.      It  appears  to  me  that   with  cer- 
tain waters  a  considerable  <|uantity  of  lime  mij^ht  be  taken  up 
in  an  unstable  state  of   combination  which   mit^ht   sulwe^piently 
form  a  refractory  incrustation  in  the  l)oihr.      Adding'  carbonate 
of  lime  in  solution   as  bicarbonate  and   precipitatin;;  with   ii:ilk 
of  lime,  a  method  due  to  Dr.  Percy  Frankland,  has  bt»en  found 
to  precipitate   the  or«^anic  mattei-s   with   the  carbonate  of  lime, 
which  is  allowed   to  settle,  and   tl»e  water.  remove<l  by  decanta- 
tion  or  filtration,  is  in  an  excellent  condition   for  botli  economic 
and  industrial  purposes. 

Slow  percolation  throuj,di  sponjjy  iron  or  iron  \>  >v\u^^  i>  iino- 
ther  method  which  has  met  with  some  .success,  and  it  will  »v  at 
once  evident  that  its  object  is  to  satisfy  the  wnur  with  imn 
before  it  entei-s  the  boiler.  Suspondin;,'  zinc  plates  in  the  boiler 
has  been  recommended,  and  if-  "s..  .if  t'unos  has  b-vn  atlendcd 
with  only  partial  success. 

Since  making;  my  own  experiments.  I  find  in  the  last  i.Hsue 
of  the  Cliemical  Scx^ietys  Journal  a  short  notice  of  the  pnxvsn 
in  which  pcrman^ranate  of  lime  is  used  and  the  excess  of  the 
rea<:ent  removed  with  iron,  but  no  details  or  results  are  j;iven 

Vhen  the  water  is  beinj,'  treated  for  boiler  purposes  only.  I 
consider  the  bichromate  pr.>cess  lias  a  considerable  advai.'  *  v 
virtue  of  its  simplicity  and  cheapnes.s,  and  also  that  a  very  con- 
siderable excess  of  the  reaK^-^nt,  while  not  so  good  as  the  proper 
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iimoiint,  is  Htill  inliiiitely  better  than  using  the  water  in  its  origi- 
nal Htate. 

It  would  be  nocossary  in  the  first  place  to  submit  the  water 
to  a  chemist  to  liii'I  tin;  proptT  tjuantity  of  bichromate  to  be 
used,  after  which,  provided  care  is  taken  to  see  that  there  is 
always  a  small  excess  of  the  reagent  present,  (a  simple  method 
could  be  devised  that  the  en;riiieor  in  charge  could  rapidly 
learn,)  there  should  be  no  farther  necessity  for  a  chemist's 
assistance.  The  most  convenient  method  of  adding  the  reagent 
would  be  to  make  up  a  stock  solution,  the  strength  of  wliich 
could  have  some  simple  ratio  in  pints  to  the  amount  of  water 
used  per  day. 

I  now  come  to  well  waters,  and  while  I  have  nothing  origi- 
nal to  give  you  on  this  class  of  water,  I  thought  that  it  would 
make  this  paper  more  complete  if  I  briefly  reviewed  some  of  the 
researches  of  other  workers.  The  dissolved  solids  most  fre- 
quently met  with  in  well  waters  consist  of  calcium  and  ma^^ne- 
sium,  in  combination  with  carbonic  and  sulphuric  acid  and 
chlorine,  sodium  and  potassium  in  combination  with  sulphuric 
acid  and  chlorine,  and  less  frequently  iron  and  aluminum  as 
chlorides  and  sulphates.  Other  elements  either  exist  in  such 
minute  quantities  or  are  so  rarely  present  in  water  that  they 
hardl}^  come  within  the  scope  of  this  paper. 

I  will  deal  with  these  salts  separately.  Carbonate  of  lime 
held  in  solution  in  carbonic  acid  is  precipitated  at  and  below  the 
normal  boiling  point  with  evolution  of  carbonic  acid.  Moist  car- 
bonic acid  is  an  active  corrosive  upon  iron,  while  the  precipi- 
tated carbonate  forms  boiler  incrustation.  By  far  the  most 
satisfactory  method  of  removing  both  the  carbonate  and  free 
carbonic  acid  is  Clark's  process.  This  consists  of  addincr  milk  of 
lime,  in  the  exact  proportion  to  neutralize  the  whole  of  the  free 
carbonic  acid,  and  thoroughly  incorporating  the  two  by  stirrincr, 
when  both  the  added  lime  and  that  in  solution  as  bi-carbonate 
becomes   precipitated  as   carbonate.      The   precipitate    is    then 
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allowed  tosubsi.lea,..l   tl.o  waU.  a,aw..  otf  or  ''-   ;;'- J^^ 
bo  freed  fro-u  the  carho.mto  by  forciuji  .t  through  hlter  clolh.. 
Sulphate  of  liuH.  has  only  a  slight  corrosive  actum  o..  .r..n- 
At  the  te.nperature  of  .he  boiler  the  sulphate,  wh.ch  .h  d.^solved 
,s  a  hydrated  sulphate,  loses  its  water  and  becoines  pn..c.p.Uted 
as  an  ahnost  a,.hy'lro«s  salt   foruun«  b.,iler  u.crustat.on.     It 
„,ay  be  re.noved  by  the  addition  of  the  „ece.s.s.vry  pro,K>rt,o,« 
TLdrate  or  carbonic  so.h.  or  potash,  together  w.th   the  appU- 
cation  of  heat,  the  lin.e  bein^  precipitated  a«  c«rl>.nate.  leav.n^ 
sulphate  of  soda  or  pot.vsh  in  solutio.i.  ^r„«ivc 

\-aleiu-n  chloride,  accordinfj  to  Ost.  h«.s  a  ,nar.ced  corros.sc 
action  upon  iron,  coatin.  it  with  black  .aa.M.et.c  ox.de.  No 
:  „  p  Jes  into  solution.  There  is  pract.cally  no  re.nedy -c^P 
distilhvtion  known  for  water  containinj;  lar«e  au.oun.s  of  th.s 
Thecalcuun  could  be  replaced  by  so.li«.n  ,.r  ,.  a.s.u.n 
but  the  chloride  of  these  two  metals  act  sinulurly  ...  -blonde  of 

""^Tlle  salts  of  n,a,nesiun.  are  an.on.st  the  ^^or.y-u.n.^io 
„....  of  boilers.     The  carbonate,  which  is  generally  «..s.^.Ht. 
with  carbonate  of  li.ne.  forms  a  n.osl  ten.vc.ous  u.crustat.on      U 
„  y  be  removed  i..  the  same  way  an.l  at  the  .a.ne  ,.me  .«  th 
"Inate  of   li...e. -mly  it  is  necessary  to  add   caust.c  s..la  or 

notjish  with  the  milk  of  hine. 

'  e  sulphate  and  chloride  of  n.a,M.esium  both  form  coat.n«, 

of  ,.      .,et     oxide  of  iron  on  the  boiler  plate,  the  .rons  p^.s.nK 
ilo    : It  o..      In  the  cse  of  the  chloride.  W.v,..er  cU.....i  ^n. 
learsag  ,  and  it  had  been   generally  ,«cepted.  that  .n  the  .n«. 
Cnperatures  of  the  boiler  it  w.s  broken  up  -"-  M^    ""j 
acid    and    oxychloride    of    .na.nes.um.      R-cent   "-"^';;  " 

Hennann  Ost  ^o  to  show  that  such  .s  ..ot  the  c-.  '    t  'hat  . 

reversible  reaction  takes  place  which  ...ay  b,-  expressed  b, 

e,uation,  M,C1.  +  FeOl^FeC,  +  M«  O. 

MaK..esiun.  salts  are  da..,'en,UH  .n  bo.ler  -'"«''-•  """'^    "^ 

ca..  be  re.noved  by  hydrate  or  carbo..ate  of  scla  and  hc.t.  U  .- 

atlys^fer  to  re'phi  them  by  the  far  less  .nj..nou»  Boda«.U. 
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Clilori.|<-M  ant]  Mulpliates  of  the  fixed  alkalies   form  a  coatin;; 
of  iim^nietic  oxide  of  iron,  and  can   only  he  n-mnved  hy  distilla 
tion. 

Besides,  any  (jf  the  fore^roin^r  salts  found  in  deep  well 
waters,  niino  wate-rs  may  contain  sulphates  of  the  iron  {^roup  and 
free  sulphuric  acid.  Sulphates  and  chlorides  of  iron,  especially 
when  in  the  ferric  state  are  hirrhly  dan^^erous  in  boilers,  becom- 
ing' reduced  to  the  ferrous  state  at  the  expense  of  the  Jx)iler 
plate,  Hiul  wh.-n  in  the  ferrous  state  to  basic  and  oxy  salts,  also 
at  the  cost  of  the  boiler  plate.  When  it  is  necessary  that  such 
waters  should  be  used,  the  iron  should  be  replaced  by  the  far 
less  noxious  soda  salts,  by  the  addition  of  carbonate  of  soda. 

The  sulphate  and  chloride  of  aluminium  behave  like  those  of 
ina^riH.sium,  and  may  be  removed  in  the  same  way. 

All  these  processes  of  rectifying  water  should  take  place 
before  the  water  is  fed  into  the  boiler.  It  is  impossible  to  lay 
down  any  har.J  and  fast  rules  with  recrard  to  how  much  of  any 
one  of  the  foregoing  silts  is  allowable  in  a  boiler  water.  The 
injurious  effects  of  the  presence  of  one  salt  are  often  neutralized 
by  the  existence  of  another.  Thus,  for  instance,  w^th  waters 
containing  magnesium  chloride,  Hermann  Ost  found  that  if  the 
water  contains  two  parts  of  carbonate  of  lime  for  every  five  parts 
of  magnesium  chloride  no  appreciable  action  takes  place,  when 
working  under  a  pressure  of  five  atmospheres. 

Again,  a  fairly  hard  or  scale-producing  water  may  contain 
much  more  organic  matter,  without  injurious  effects,  than  a  soft 
water,  the  scale  forming  a  protective  coating  on  the  iron  and 
preventing  the  attack  of  the  organic  matter.  The  pressure  under 
which  the  water  is  to  be  used  must  be  taken  into  consideration 
in  choosing  a  boiler  water.  A  water  which  is  suited  for  a  low 
pressure  may  often  be  altogether  unsuited  for  a  high  pressure 
boiler. 

Just  a  few  words  in  conclusion  in  condemnation  of  the  hap- 
hazard use  of  boiler  compounds.  It  is  absurd  upon  the  face  of 
It   to  suppose  that  any  one   remedy  is  going  to   be  a  universal 
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panacea  for  tlie  ills  of  all  l.oilur  waters.  The  ciiscaHO  must  be 
(lia^mosed  and  then  the  remedy  can  h*.  applied,  and  this  will  be 
found  to  be  infinitely  cheaper  and  more  satisfactory  in  the  end. 
than  piling;  into  the  boiler  a  quantity  of  unwholesome  nostrums 
nias(iueradin*(  under  the  name  of  lx)iler  comp<Jun<ls,  which  seldom 
do  any  ^'ood  and  often  produce  considerable  harm. 

I  may  possibly  be  accused  of  mixinj(  up  the  metric  and 
avoirdupois  systems  of  wei^dits  and  measures  in  this  paj)«-r.  The 
experiments  were  carried  out  as  is  usual  in  laboratory  work  in 
the  metric  system.  As  many  of  you  may  not  U  familiar  with 
that  system,  those  wei«rhts  and  metusui*es  which  1  |>articularly 
wanted  to  impress  upon  you  have  been  converted  into  the  En>(- 
lish  system. 

DiscrssioN. 
Dr  a.  H.  Ma(  Kay.— The  material  atrectin^'  l>oiler  water  to 
the  extent  sometimes  of  causing'  it  to  have  a  very  bad  odor,  i.n 
probably  or^mnic  matter  under^'oin-  putrefaction.  1  would 
hardly  expect  the  oxi<hition  of  this  matter  to  cause  any  injury. 
On  the  contrary.  1  am  under  the  impression  it  would  have  the 
effect  of  reducing  the  injur)'. 


HI  TUANHAfmONH  OF  THK  MINING  80CIBTY  OF  NOVA  800TIA. 

Some  Aspects  of  Technical  Education. 
By  T.  li.  Kii>NKit,  Prov.  SuperviHor  of   Manual  Training,  Truro,  N.  S. 

(R*'ad  19th  February,  1903.) 

The  (jUCHtioii  of  teclmical  eflucation  bcin^  such  a  complex 
one,  and  ho  many  attempts  havinj^  been  made  to  solve  its  pro- 
blems, as  viewed  frou)  different  standpoints,  a  consideration  of 
souie  of  its  many  aspects  may  be  of  interest  at  the  present 
juncture. 

While  the  necessity  for  technical  education  seems  to  be 
generally  admitted,  there  is  great  diversity  of  opinion  as  to  the 
best  method  of  applying  this  remedy  for  the  present  state  of 
afhiirs ;  that  is,  if  we  arc  to  judge  from  the  widely  different 
methods  adopted  or  recommended  by  its  advocates.  Tlie  scope 
of  technical  education  is  so  broad  and  its  aims  so  numerous,  that 
this  divergence  is  quite  natural,  and  the  apparent  confliction  of 
thought  is  simply  due  to  the  many  phases  of  the  cjuestion 
which  present  themselves. 

There  are  those  who  hold  that  the  training  of  the  leaders, 
the  "  Captains  of  Industry,"  is  all  important  in  these  days  of 
machinery  and  minute  sub-division  of  labour. 

Others  maintain  that  the  training  of  foremen  and  managers 
of  departments  is  the  greatest  necessity,  and  some  of  the  most 
celebrated  of  the  European  schools  of  technology  are  planned 
solely  with  this  in  view. 

Another  school  of  thought  insists  that  the  higher  training 
of  the  leaders  is  of  little  use  unless  the  workmen  themselves  are 
educated  in  the  scientific  and  theoretical  principles  underlying 
their  trades  or  occupations. 

Others  again,  and  these  an  increasing  number  in  many 
countries  to-day,  are  of  opinion  that  no  system  ol  technical 
education  can  succeed  unless  some  radical  changes  are  made  in 
the  methods  and  subjects  of  education  in  the  primary  schools. 
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They  would,  therefore,  coininence  their  inuovatioim  there,  and 
thus  provide  (in  their  opinion)  a  good  foundation  for  the  8Uf)er- 
structure  of  speciahzed  technical  training  later  on. 

As  with  mast  questions,  all  these  divergent  views  and  theo- 
ries may  be  quite  sound  and  all  of  the  fnethods  advocate<l 
necessary,  but  so  much  depends  upon  the  point  of  view.  Again, 
there  are  no  two  trades  or  industries  wholly  alike  in  their  con- 
ditions, and  the  form  of  technical  e<lucatiun  adapteil  to  one  may 
be  wholly  unsuited  to  the  otlier.  At  tlie  Congress  on  Technical 
Education,  held  in  London  in  the  summer  of  1897,  and  attended 
by  most  of  the  leading  scientists  and  educators  of  tlie  world. 
Prof.  Sylvanus  Thompson  put  this  very  clearly.      He  said  : — 

"  Technical  education  means  a  different  thing  in  every  trade, 
or  group  of  trades.  Take  the  following  cases: — In  certain 
handicraft  industries,  such  as  that  of  the  zinc  worker,  every 
man  must  be  a  skilled  workman.  Besides  a  large  amount  of 
experience  to  be  gained  only  in  the  craft  itself,  he  needn  a 
certain  knowledge  of  geometry  of  a  particular  kind.  He  must 
know  something  about  the  properties  of  metals,  about  soldering, 
about  corrosion  and  its  prevention. 

"  The  ac(iuisitiou  of  this  knowledge  does  not  necessitate  many 
years  of  study,  nor  compel  attendance  in  any  very  expensive 
laboratory  ;  but  every  man  must  get  something  of  this  training. 
Take,  by  way  of  contnust,  the  technical  training  required  in 
one  of  the  chemical  industries,  such  as  that  of  the  manufacture 
of  dyestuflfs.  The  work  in  this  industry  is  carried  out  by  a  few 
highly  trained  chemists,  an  engineer  or  two,  and  a  larj^e 
number  of  unskilled  labourers.  The  industry  in  no  way  depends 
upon  the  training  of  the  labourers.  It  would  not  be  benefited  to 
any  perceptible  degree  by  opening  evening  classes  in  chemistry 
for  them.  On  the  other  hand,  its  succeas  is  vitally  hound  up  in 
the  posaes^siou  of  a  few  properly  trained  chemists— men  who 
have  devoted  three  or  four  years  at  least  of  their  lives  to  study- 
ing  chemistry    in    properly    ecjuipped    laboratories.      Contrast 
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tln'Mc  two  c'liMCH  -the  moHt  oxtn!in«;  tliut  occwr  U)  inc.  In  one 
iriduHtry  tlif  ri^^lit  Jirid  appropriate  sort  of  technical  education  is 
the  trainin;,'  ol'  the  many  by  a  HpecicH  of  not  very  advanced  in- 
struction, which  can  be  ntadily  carried  out  in  any  eveninj^  con- 
tinuation school  where  a  room  can  l>e  spared  for  a  workshop, 
and  where  a  teacher  can  be  found  who  is  himself  a  skilled  metal 
worker,  well  trained  in  geometrical  drawing.  In  the  other  in- 
dustry, the  right  and  appropriate  sort  of  technical  frducation  is 
the  hiidi  training  of  the  few  in  an  elaborate  course  of  study, 
conducted  in  laboratories  expensively  ecjuipped  and  provided 
with  appliances  for  research,  and  to  which  several  years  are 
continuously  devoted.  Either  kind  of  education  would  fail  to 
meet  the  needs  of  the  other  industry.  The  man  who  had  spent 
three  years  in  the  continuous  study  of  the  higher  geometry 
would  tind  no  place  in  tlie  zinc-working  industry,  while  the 
chemical  factory  has  no  use  for  the  smatterer  who  has  picked 
up  the  bare  elements  of  chemistry  in  evening  classes." 

With  such  an  illustration  before  us,  it  would  seem  that  the 
Hrst  thing  to  be  done  before  deciding  on  any  scheme  of  technical 
education  for  the  improvement  of  our  industries  is  to  ascertain 
by  careful  inquiry  and  the  experience  of  other  countries,  just 
what  form  it  should  take,  and  how  it  may  be  best  applied  to  our 
existing  conditions. 

Leaving  out  agriculture,  for  which  technical  education  is 
provided  to  some  extent,  our  chief  industries  are  mining  and 
eno-ineering.  From  the  nature  of  things,  these  will  in  time  be 
followed  by  various  other  industries  which  depend  largely  on 
these  two  for  their  support  and  existence.  How^  then,  can  these 
two  industries  be  best  reached  and  most  benefitted  by  technical 
education  ?  What  are  the  needs  that  are  most  pressing  and 
apparent  in  them  ?  They  may  be  placed  somewhere  between 
Prof.  Thompson's  extremes,  for  they  both  require  highly  trained 
leaders  to  manage  and  push  them  forward,  and,  in  the  case  of 
engineering  especially,  every  workman  requires  to  be  trained  to 
a  greater  or  less  degree.     Draughtsmen,  pattern-makers,  turners, 
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fitters  and  lnaclli^u^*t.s.  iirt-  nil  rtMjuirutJ  to  bo  liij^hly  Hkille<l.  aii'l 
a  scheme  of  technical  education  for  the  engineering  triulch  munt 
deal  with  this  aspect  of  the  matter.  In  mining;,  the  demand 
seems  to  be,  in  addition  to  that  for  a  few  highly  train.  '  i' 

ists,  for  technical  education  which  will  help  the  pracln  ii  imnrr 
to  till  the  various  responsible  jMjsts,  alxive  and  Ixdow  j;i*uund.  for 
which  his  trainint^  in  actual  mine  work  n.l.l.  •!  i..  tl.;^  fi'-'mical 
instruction,  rendei*s  him  eminently  tit. 

As  you  are  aware,  the  movement  for  the  higher  Iniinin^  of 
the  future  leaders  of  these  in«lustrie«»  is  in  ;;ood  handM,  and 
seems  likely  to  become  a  success.  It  may  be  well,  therefore,  to 
consider  the  question  of  provi<lin;^  son:e  means  whereby  the 
rank  and  tile  may  also  be  ^iven  an  opportunity  of  HUpplement- 
in;^  their  practical  knowledi^e  by  some  theoretical  and  hcientitic 
trainin<:.  That  the  demand  for  this  sort  of  trainiir^r  exi«ti<  can 
be  readily  shown  by  the  fact  that  hundretls  of  our  youn^  men 
are  attempting;  to  obtain  it  by  means  of  the  various  corre«|>on- 
dence  schools  whose  adverti.sements  are  spread  broa^Icast  uv.r 
the  land.  While  not  for  a  moment  depreciatin*;  the  ^j«l  work 
that  is  being  done  by  their  means,  it  seems  easily  demonstratiHl 
that  a  good  system  of  local  .schools  could  do  the  same  intinitely 
better,  and  reach  a  far  greater  number  of  pupils. 

Competent  authorities  estimate  that  the  amount  of  money 
going  out  of  the  country  annually  for  these  correspondence 
courses  is  sutiicient  to  maintain  a  most  complete  system  of  tech- 
nical education.  It  is  estimated  that  no  less  a  sum  than 
? 1 50,000  is  annually  taken  from  the  city  of  Montreal  alono  in 
this  way  :  and  about  that  sum  from  the  tim'e  Maritime  Pro- 
vinces. The  demand  then*  for  technical  education  of  this  wjrt  is 
so  obvious  that  it  is  scarcely  necesstiry  even  to  call  attention  to  it. 
But,  as  to  the  best  means  of  meeting  this  demand,  much  f' 
and  care  will  be  necessary  before  a  decision  can  Ix?  am\'<i  ■a. 
Hxperiments  will  have  to  be  made,  and.  whatever  scheme  may 
be  adopted,  it  should  be  ehustic  enough  to  permit  of  this  and  il« 
adaptation  to  particular  localities. 
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In  corwiderinj^  thecjUCHtion,  it  in  right  and  expedient  to  glean 
what  lielp  we  may  from  the  experience  of  other  countries,  and 
it  seems  almost  natural  to  turn  to  Germany  as  the  emlxjdiinent  of 
all  the  virtues  in  this  matter.  It  has  become  so  common  a  thing 
to  refer  to  Gennany's  technical  education  as  the  cause  of  her  tre- 
mendous advance  during  the  last  tliirty  years  that  it  is  often 
overlooked  that  many  other  factors  have  contributed  to  her 
success. 

First,  it  seems  to  me,  is  the  general  sense  of  discipline  in- 
spired by  her  n)ilitary  and  bureaucratic  system  of  government. 
That  counts  for  a  great  deal,  and  renders  eafiy  the  enforcement 
of  enactments  which  would  be  regarded  in  this  country  as 
infringements  on  the  rights  of  the  citizens.  For  instance,  in 
certain  towns  in  Prussia  attendance  at  continuation  schools  is 
compulsory  upon  all  youths  engaged  in  the  leading  industries. 
Such  a  regulation  would,  I  venture  to  say,  be  fiercely  opposed  if 
attempted  here. 

The  greater  industry  of  her  people,  the  lower  standard  of 
living,  and  the  consequently  low  rate  of  wages  for  which  her 
workmen  are  content  to  labour :  also  the  lower  profits  which 
her  capitalists  are  said  to  be  content  with,  are  other  important 
factors.  Some  authorities  consider  it  open  to  serious  doubt 
whether  German  methods  of  education  would  succeed  in  other 
European  countries,  and  they  may  be  even  less  suited  to  coun- 
tries so  different  as  ours  is.  Probably,  every  country  will  have 
to  work  out  its  own  problems,  and  varying  methods  are  sure  to 
result.  Nova  Scotia  will  prove  no  exception  to  this,  but  at  the 
same  time  much  help  can  and  should  be  gained  from  the  expe- 
rience of  other  countries  which  have  been  before  us  in  this 
matter. 

Germany's  experience  may  be  of  great  service  to  us,  for  it 
must  not  be  forgotten  that  she  has  by  no  means  limited  her 
technical  education  to  the  higher  branches,  but  that  every  grade 
of  it  has  been  established.  Apprentice  .schools,  workmen's 
schools,  schools   for   training  foremen,  and   so  on  up  the  scale 
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until  WO  reach  tin*  highcflt  scientific  training  given  m  t'lo  wurid 
to-day. 

In  the  case  of  (ireat  liritain.  the  ^^reateflt  attention  hiu*  been 
paid  there  to  the  technical  instruction  of  the  niaHHcH,  and  higher 
technological  training  has  not  iiithiTto  r^Cfivi'd  nearly  an  much 
attention.  The  decay  of  the  apprenticeship  syHtein,  and  the 
subdivision  of  labour  caused  by  the  u.se  of  inachiner)'  in  no  many 
trades  in  Great  Britain,  liavt?  ein|jha.sized  the  nee<l  for  some 
instruction  which  shall  in  part  make  gooii  the  1o«h  of  tlio  older 
methods  of  the  training  of  workmen.  One  result  of  the  Royal 
Connnission  on  technical  education  in  the  early  dighties  of  the 
last  century,  has  been  the  establishment  of  a  vast  Hygtem  of 
evening  classes  throughout  the  land.  These  clanses  arc  open  at 
a  nominal  cast,  in  most  cases,  to  apprentices,  workmen,  foremen 
and  others  engaged  in  the  various  trades.  Systematic  courni*** 
have  been  arranged  for  practically  every  industry — largely  by 
the  leading  men  of  the  industries  themsidves. 

Speaking  generally,  the  courses  art*  divided  into  three  stages  : 
First — A  course  of  combined  lectures  and  workshop  pnictice, 
embracing  the  more  elementary  processes  of  tlic  particular 
industry.  Second — A  course  of  instruction  in  science  oh  a^lapted 
to  its  particular  needs.  And  third — Anadvance<l  course  involv- 
ing a  combination  of  the  first  and  second,  and  designed  for 
foremen  and  shopleadei*s.  In  some  instances,  such  as  the  buihl- 
ing  and  engineering  trades,  it  has  been  found  necessary  to  have 
a  preliminary  course  in  addition.  This  consists  of  mensuration, 
workshop  arithmetic,  simple  geometrical  and  other  dniwing, 
such  as  to  fit  the  students  for  the  special  work  of  their  trade 
classes.  In  one  of  the  large  arts  and  crafts  schools  in  London, 
with  which  I  wjis  connected,  it  was  found  desirable  to  give  all 
the  evening  students  this  preliminary  course.  This,  because 
many  of  them  had,  to  use  a  common  phrase.  "  forgotten  all  they 
had  learned,"  and  also  largely  from  the  fact  that  the  general 
trend  of  their  elementary  school  studies  had  not  been  towards  a 
practical  application  of  knowledge.     It  seems  to  me  that,  gene- 
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lally  si)(;akin^',  (lie  hulk  of  our  yonu;^  men  realize  what  an 
education  really  means  ((j  tlnMii  only  after  they  have  left  school, 
and  it  is  at  this  moment  of  this  realization  that  they  turn  to 
whatever  afrencies  are  available  to  supply  the  deficiency  so  often 
felt.  It  is  then  that  an  eflicient  system  of  evening  classes  will 
attract  the  youn^j;  man,  and  he  will  Vje  thereby  induced  to  spend 
his  leisure  in  self-improvement  for  his  own  and  the  community's 
<(Ood. 

I  said  earlier,  and  I  think  you  will  agree  with  me,  that  the 
demand  for  this  sort  of  technical  education  in  Nova  Scotia  is 
evident.  How,  then,  can  we  V^est  meet  it,  and  give  every  young 
man  engaged  in  our  trades  and  industries  an  opportunity  of 
obtaining  instruction  in  the  theory  and  science  of  his  particular 
occupation  ? 

In  my  opinion,  this  may  be  done  in  two  ways  at  least : 
First,  by  establishing  in  some  of  our  larger  industrial  centres 
some  special  evening  schools.  Secondly,  by  extending  and  deve- 
loping our  present  system  of  evening  work  as  carried  on  by  the 
Department  of  Mines. 

For  the  first  way  there  is  not  much  difficulty  in  planning 
and  equipping  a  suitable  school  wdth  class  rooms  for  lecture  work, 
a  drawing  office,  laboratories  simply  equipped  with  physical 
apparatus  illustrating  the  principles  of  applied  mechanics  and 
chemistry;  workshops  for  wood  and  metal-working,  to  illustrate 
the  work  of  the  drawing  office,  and  to  give  opportunities  for  stu- 
dents to  obtain  more  knowledge  of  processes  and  mechanical 
principles  than  their  daily  work  gives  them  opportunity  for. 

In  neither  of  these  directions  need  the  equipment  be  very 
elaborate,  however,  for  it  must  be  remembered  that  the  actual 
processes  of  any  industry  are  best  learned  under  its  normal  con- 
ditions in  the  productive  workshop ;  in  fact  cannot  be  properly 
acquired  in  any  other  way.  The  school  at  bast  only  can  sup- 
lement  the  knowledge  gained  from  actual,  everyday  experience- 
Again,  the  underlying  principles  of  many  trades  and  industries 
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can  be  taui^ht  with  practically  the  same  ecjuipinent,  an'l  that  of 
the  simplest  sort. 

The  great  ditiiculty  will  be  the  obtaining  of  suitable  teach- 
ers, men  able  and  willing  to  give  the  necessary  theoretical 
instruction  and  thoroughly  conversant  with  the  practical  needs 
and  difficulties  of  the  actual  work.  Such  men  are  unfortunately 
scarce  ;  and  if  any  scheme  of  evening  technical  instruction  is  to 
be  successful,  we  shall  have  to  rely  very  largely  upon  the  help 
and  co-operation  of  the  men  engaged  in  leading  and  responsible 
positions  in  the  industries  involved.  Such  men  are  doubly  desira- 
ble, for  they  are  conversant  with  the  latest  methods  of  actual  prac- 
tice, and,  in  addition,  are  bound  to  command  the  respect  of  their 

pupils mostly  youths  and  men  under  them  in  their  daily  work 

and  would-be-followers  in  their  footsteps.  For  drawing  office 
instruction,  who  is  more  suitable  than  the  practical  draughts- 
man, acc^uainted,  as  he  is,  with  the  thousand  and  on-'  problems 
of  daily  occurrence  in  his  work  ? 

I  need  scarcely  elaborate  this,  for  many  instances  will  occur 
to  you  where,  the  talents,  skill  and  experience  of  our  leading 
men  would  be  of  inestimable  b-neht  to  our  young  men  it  place<l 

at  their  disposal. 

There  is  one  thing,  however,  to  be  remembered  in  this. 
Speaking  from  experience  of  some  years  of  this  sort  of  work,  I 
may  say'' that  scarcely  any  form  of  teaching  with  which  I  am 
acquainted  requires  more  patience,  zeal  and  enthusia^sm  than  this 
same  evening  class  work.  Sometimes  the  apparent  results  are 
very  discouraging— pupils  expect  too  much  and  wish  to  run 
before  they  can  walk,  or  they  become  careless,  and  the  cla.^ses 
dwindle.  But  the  youths  who  mean  business  and  do  stick  to  the 
work  and  the  teacher,  are  not  only  a  compensation  to  him.  but 
are  sure  of  a  reward  for  their  etibrts  in  some  good  post  for 
which  they  may  thus  qualify  themselves. 

The  many  counter  attractions  in  our  large  centres  of  ix)pu- 
lation  often  seriously  interfere  with  the  regular  attendance  of 
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evciiiii;^  Htu'lent.s.  Thcrelore.  In  any  Hcheiiie  of  this  work  tho 
social  side  sIkjuM  also  be  kept  in  mind,  and  popular  lectures  and 
entc^rtaiiiiii'nts  arran;^(Ml    i'or  at  intervals. 

Another  drawVjack  arises  from  the  varying  attainments 
of  the  students  presenting  themselves.  This  necessitates  a  lar^^e 
amount  of  iiidividn.il  instruction  in  some  cases,  if  progress  is  to 
be  at  all  uniform.  However,  these  are  diHiculties  met  with  in  all 
teaching,  and  can  be  overcome  by  perseverance  and  patience  on 
the  part  of  the  teacher  and  taught. 

You  air,  perliaps,  wondering  what  this  has  to  do  with  your 
association.  It  is  just  this,  that  many  of  the  great  institutions 
of  technolo^^^y  that  exist  to-day  are  the  outcome  of  some  endea- 
vour to  solve  the  problem  of  technical  education  by  some  asso- 
ciation of  practical  men.  One  of  the  great  technical  schools  of 
Chicago,  long  knovvn  as  the  Manual  Training  School,  is  the 
outcome  of  the  enterpri.se  and  public  spirit  of  a  body  of  business 
men,  the  Commercial  Club  of  Chicago.  Its  influence  has  been 
enormous,  and  it  has  been  widely  imitated  ;  it  now  forms  a  part 
of  the  University  of  Chicago  since  founded  by  Rockefeller's  mil- 
lions. 

Among  European  institutions,  many  instances  can  be  found 
where  their  inception  was  due  to  the  desire  of  the  manufactur- 
ers of  a  town  or  city  to  improve  the  status  of  their  employees 
and  thereby  of  their  business. 

To  name  only  one  or  two  established  in  this  way.  The 
textile  school  of  Cretield,  the  great,  centre  of  the  silk  and  velvet 
trades  of  Prussia,  is  considered  one  of  the  finest  in  the  world, 
and  was  started  by  the  leading  men  of  those  industries  there. 
The  great  Frencii  rival  to  the  Crefield  Institution,  the  school  at 
Roubaix,  was  also  commenced  in  this  wa}^  and  many  other  well 
known  instances  can  be  cited. 

Many  schools  in  Europe  have  been  founded  by  the  ancient 
trade  guilds  or  societies,  the  medieval  prototypes  of  our  modern 
associations  and  institutions. 
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The  eveninir  classes  to  which   I   have  referred    a«  n  feature 
of     technical     education     in     Kn;^hin<l.     wen-     carrii-d     on     for 
years   before   the  jrovernnient   took    tlie   matter   up  by   private 
bodies,  viz.,  the   Society   of   Arts  and   the  City   and   (JuildM  of. 
London  Institute. 

If  a  befinninir  can  be  niadi-,  howiN  cr  small  and  unpiMm-^m^ 
it  may  appear,  growth  is  sure  to  follow.  ^  We  have  a  habit  of 
looking  to  the  government  to  do  so  much  for  us  that  it  is  siniu'- 
times  well  to  romenuMuber  that  a  private  Ixxly  can  often  take 
the  initiative  much  better  itself.  As  far  as  I  am  able  to  learn, 
there  has  never  been  much  dithoulty  in  getting  governnuntH  lo 
help  in  these  matters,  if  shown  a  way.  I  do  not  think  that  our 
government  will  be  different  from  others  in  this  res|>cct.  and  I 
have  therefore  ventured  to  present  these  few  j)<)ints  for  your 
consideration.  If  in  some  industrial  centn*  or  centres  in  thin 
province  a  small  scheme  could  be  set  going,  the  ways  and  mean« 
would,  I  am  sure,  follow  in  due  course. 

The  other  method    I   suggested,  wius  to  develop  our  present 

system  of  evening  class  work       I   think  this  could  be  done  at 

first  in  connection  with  such  a  school  as  I  have  suggested.     The 

staff  of  the  school  could  be  utilized  as  peripatetic  lecturers  and 

instructors,  visiting  a  district  say  once  a  week,  giving  iustruc- 

tion  and   setting  work   to   be  done  in  the  interior  l>-tween  the 

visits.       Arrangements  could   be   made   whereby   promising  or 

earnest  students  could  be  sent  to  the  central  school,  or  even  to 

some  higher  institution    for  short   periods  of  a  week  or  ho.  for 

work    in  which   special   tetvching  appliances  are   necessary.      In 

England,  the  coal-mining  industry  luvs  bcneHteil  greatly  by  the 

system  of  employing  travelling  instructors  to  visit  the  districts 

of  a  coal  field.      At  first,  the  aid  of  managers  and  others  had  to 

be  enlisted,  but  as  the  work  grew  it  Wame  i>ossible  to  employ 

men    wholly    for    such    work.      The    local   t^-chnical  education 

authority    usuallv    manages    the    classes   under  thcne   schemes 

The  leadin<r  industries  of  a  district  are  always  repres^-nted  u|Kin 
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the  nwum^nn^  bodicH,  prominent  men  of  tlie  industries  Vxiing 
}ip])ointo(l  because  of  tlieir  acquaintance  witli  tlie  needs  of  the 
locality,  and  of  tlieir  special  manufacturers  or  trades. 

Here  in  Nova  Scotia  the  travelling  instructor  scheme  would 
be  the  best  way  of  reaching  the  young  men  in  many  districts, 
Hjid  I  believe  it  could  be  worked  very  effectively.  We  have 
seen  what  can  be  done  in  this  way  by  our  department  of  agri- 
culture. In  other  countries  excellent  work  has  also  been  done 
in  this  manner  in  many  other  lines  of  industry. 

The  aspects  of  technical  education  to  which  I  have  ventured 
to  call  your  attention  are  not  the  highest,  but  I  submit  that 
they  arc  at  least  as  necessary  as  the  higher  schemes  are.  The 
more  intelligent  and  better  trained  that  the  rank  and  file  are,  so 
much  the  better  for  the  future  leaders  of  our  industries.  We 
need  all  foims  of  technical  education,  and  from  all  of  them  good 
must  result.  Some  may  be  more  necessary  than  others,  but  I 
submit  that  the  benefit  which  would  follow  from  that  forrn  of 
technical  education  which  deals  with  what  we  may  term  tlie 
lower  aspects  of  the  question,  would  well  repay  the  time,  trou- 
ble and  money  which  may  be  bestowed  upon  it. 

DISCUSSION. 

Dr.  a.  H.  MacKay. — We  have  a  general  system  of  manual 
training  in  woodwork  introduced  into  many  of  the  schools  now 
and  the  natural  sequel  is  the  extension  of  the  work  in  the  largest 
centres  by  having  some  metal  work  in  several  sub-branches, 
giving  some  training  in  the  elements  of  work  of  the  kind  gene- 
rally needed  in  the  province.  We  could  also  in  certain 
industrial  centres,  I  can  conceive,  very  easily  expand  the 
the  mining  schools.  We  might  begin  by  giving  special  in- 
struction in  that  which  is  felt  to  be  most  necessary,  and  if 
success  is  obtained  in  that,  then  the  next  most  important  sub- 
ject could  be  added.  I  think  the  better  plan  would  be  to 
feel  our  way  out  a  little  at  a  time,  and  when  we  find  we  are 
successful  in  this,  add  the  next  important  department.     It  is  hard 
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to  launch  a  project  perfect  in  the  first  trial,  there  are  80  many 
things  to  be  taken  into  consideration.  I  think  our  manual 
tniinin*'"  work  should  l^e  extended,  and  priictical  instruction,  as 
in  the  case  of  our  mining  schooLs,  developed  in  the  industrial 
centres  of  the  province 

A.  McNeil. — This  is  the  first  time  we  have  liad  with  us  the 
supervisor  of  the  manual  training  schools  of  the  province^ 
and  it  is  a  great  plejusure  to  have  him  present  When  we 
tirst  took  up  the  subject  of  ti'chnical  education  in  this  society, 
the  manual  training  school  at  Truro  had  just  been  started,  and 
we  thought  it  would  greatly  tend  toward  preparing  a  bisis  for 
hjcher  technical  training.  It  is  through  Mr.  Kidner's  influence 
and  ability  that  great  impeuis  luis  been  given  to  manual  train- 
in**-  instruction.  I  am  informed  there  are  nineteen  manual 
training  schools  in  operation  in  this  province.  That  is  a  great 
work. 
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Observations  on  Gold  Milling^. 

By  J.  G.   McNuLTY. 

(Head  19th  February,  11K)3.) 

Beginning  with  the  self-feeders  back  of  the  mortars,  it  is  a 
good  plan  to  have  the  adjusting  parts  to  come  on  the  left  hand 
side,  or  opposite  the  belt  side.  This  permits  the  mill-man  to 
work  with  far  more  freedom. 

A  plate-iron  lining  is  of  benefit  in  the  throat  of  the  mortar ; 
for,  besides  protecting  the  throat  from  wear,  it  serves  as  an 
apron  to  catch  any  ore  dropping  from  the  feeders.  The  iron 
plate  rests  on  the  throat  of  the  mortar,  comes  up  over  the  back 
part,  and  is  turned  over  and  out  some  five  or  six  inches. 

As  it  is  frequently  necessary  to  open  and  close  the  battery 
feed-water  supply,  and  several  minutes  are  wasted  in  again 
securing  the  proper  working  flow,  it  will  be  found  convenient 
to  have  a  globe  valve  on  the  pipe  leading  from  the  main  water 
supply  pipe,  to  the  feed  water  pipe  with  two  or  more  "  bibs  "  at 
the  top  of  the  mortar.  The  globe  valve  is  always  set  right  for 
the  amount  of  water  required.  In  hanging  up  the  stamps  the 
two  "  bibs  "  can  be  quickly  shut  ofl",  and  when  opened  again  the 
flow  of  water  is  of  desired  volumn. 

I  have  made  extended  tests  with  the  front  water  feed  versus 
the  top  water  feed,  and  have  found  the  former  a  decided  advant- 
age, especially  with  ores  carrying  a  considerable  per  cent,  of 
sulphurets  or  clayey  gangues.  The  crushing  capacity  is  con- 
siderably increased,  less  slimes  produced,  and  the  sulphurets  in 
better  condition  for  concentration. 

The  water  supply  for  the  various  purposes  about  a  large 
mill,  should,  in  so  far  as  is  consistant  with  the  conditions,  be 
independent,  and  the  supply  drawn  from  head  boxes,  giving  a 
uniform  pressure.     In  case  wood  be  u?ed  for  fuel,  it  is  a  good 
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idea  to  construct  a  lart^e  wooden  hopper  with  a  filter  Ijut- 
toni,  near  to  the  boiler  room,  as  a  rect'ptacle  for  the  a.sheH. 
'Fhe  "  leach "  from  the  ashes,  fed  to  mortars  by  drip  cocks, 
will  be  found  beneticial  in  keepin*,'  the  mercury  active  ;  especi- 
ally in  the  presence  of  considerable  sulphurets. 

Various  methods  are  to  be  found   in  our  mills  for  attach- 
in<r    the    screen    to   its  frame.      The    following,'   will   be   found 
ethcient  and  convenient :— The  screen  frame  is  made  of  2  in. 
seasoned    hard   wood,    framed,  and    provided   with  ten   \   inch 
stud  bolts,  four    alonjr  the    upper   and    four    alon^,'    the  lower 
sides  of    the  openint^,   with  one  on  either  end.     The  screen  is 
punched     from    a    template    to    fit    over    these    studs,    and    is 
held  in  place  by  an  iron  frame  made  of  3/1 G  inch  thick  flat  iron. 
one  inch  wide,  bored   to  Ht  over  the  studs.     The  screen  fnimo 
openinjr   is   5    inches    by  50   inches.       With  a  suitable  socket 
wrench  the  stud  bolt  taps  are  readily  removed,  and  the  screen 
taken  out.       One  side  of  the  screen  frame  is  made  wider  than 
the  other,  so  that  by  reversin^r,  the  depth  of  discharc;e  may  in 
a  measure  be  compensated  for.      Intermediate   pasts  are  elimin- 
ated, thus  admitting  an  uninterrupted  flow  of  pulp  along  the 
entire  length  of  the  screen. 

A  convenient  method  for  handling  a  roll  of  screen,  is  to 
place  it  on  a  spool  or  reel,  unroll  the  length  desired  on  to  a  table 
which  has  a  slot  running  through  the  center  it^  entire  length,  then 
with  a  stout  knife,  guided  by  the  slot,  the  amalgamator  reiuhly 
cuts  off  the  size  desired.  Low  sides  hold  the  screen  fair  on  the 
table.  This  simple  device  keeps  the  roll  of  screen  intact,  and 
will  be  found  quite  a  saving  of  time,  especially  in  large  mills. 

There  is  a  growing  tendency  in  milling  to  utilize  the  stamp 
mill  more  a^  a  pulverizer,  and  depend  leas  upon  the  morUr  a8  a 
means  of  saving  gold  :  that  is,  endeavoring  to  make  a  com- 
bination  machine  of  the  battery.  The  idea.  I  am  awartj.  is 
quite  at  variance  with  the  general  mill  practice  of  the  province. 
Some  months  ago  I  made  a  series  of  special  test  mas, 
in     a    larc^e    mill    then     under    my    management,     and    the 
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n'HultH  convinced  ni<^  tluit  tli<*n;  was  no  practical  f^ain  in  main-  f 
tainin^'  lip  plates,  clmck -block  plates,  and  the  various  other 
forms  of  plates,  interposed  between  the  discharj^e  and  the  apron 
plates;  \uiless  it  nii^^lit  be  that  the^-  oflfVT  a  slight  ^ain  in  plate 
area,  but  additional  trouble  in  cleaning  up.  'i'here  is  very  little 
dan^^'r  in  having;  too  much  apron  plate  area.  The  coarse  j^old 
that  may  be  present  in  a  j^iven  ore  will  naturally  tind  its  way 
down  between  the  dies,  if  conditions  be  favorable,  while  the 
apron  plates  will  take  care  of  the  finer  f^old  pJissinfr  the  screen  ■ 
as  amal<^am.  I 

To  maintain  the  plates  up  to  a  high  standard  of  efficiency,  ' 
they  rccjuire  constant  care  and  attention  on  the  part  of  the 
amal(,^amator.  The  promiscuous  use  of  chemicals,  particularly 
potassium  cyanide,  as  a  means  of  attaining  this  end,  should  be 
condennicd.  Hard  persistent  rubbing  is  by  far  the  most  effici- 
ent, and  indeed  the  only  method  of  keeping  the  plates  in 
the  condition  they  should  be  to  do  effective  work.  Rather 
than  use  cloths  in  dressing  and  working  up  the  plates,  a  stout 
piece  of  rubber  J  inches  thick,  cut  to  a  desirable  size,  say  6x3 
inches,  will  be  found  far  more  effective. 

By  having  the  apron  plates  in  sections  of  say  3  J  feet  in  length, 
they  admit  of  rotation,  or  having  their  relative  positions 
changed  in  the  series,  ultimately  giving  a  plate  equally  sensitive 
and  uniform  throughout  its  entire  length.  The  plates  are 
arranged  so  that  succeeding  plates  average  I  inch,  with  about 
the  same  drop  between  plates.  In  construction,  the  plate  taken 
should  be  substantial,  readily  adjusted,  preferably  by  slot 
wedges  at  the  lower  end,  and  rest  on  supports  independent  of 
the  batting  or  mill  floor  system,  so  as  to  reduce  the  vibration  to 
a  minimum.  It  is  advisabe  to  pass  the  discharge  from  aprons 
over  a  cross  screen,  which  is  nailed  to  a  light  frame  and  set 
into  the  launder  at  the  foot  of  the  table,  before  it  enters  the 
trap  or  passes  to  the  concentrator,  as  coarse  grains  of  pulp  are 
apt  to  find  their  way  on  to  the  plates  in  changing  screens,  etc., 
and  become  a  source  of  annoyance  on  the  concentrator. 
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In  order  that  the  amal^^'anmtur  umy  have  the  hcreens  in  luil 
view  at  all  times,  special  curtains  in  front  of  the  ^4crt•enH  Mhould 
be  discarded  when  possible. 

In  scttintr  up  concentrAtoi*s  with  a  view  of  securinj^  the 
;;reatest  efficiency,  one  can  not  observe  too  nmcli  care  in  pn)viil- 
in(^  a  substantial  foun(hition.  A  connnon  method  in  to  Het  tlie 
carrying  frame  for  the  concentrators  on  the  mill  Hixjr  and  <lc[)end 
upon  a  few  nails  to  hold  it  in  position.  In  setting  up  tabliM  of 
the  Wiltley  type,  I  have  found  it  ^oo*!  practice  to  construct  two 
rouj^h  walls  of  nuvsonry,  with  anchor  Ixilts  to  hold  down  a  6  x  H 
inch  frame,  on  to  which  the  carry in;^  frame  of  the  concentrator 
is  substantially  bolted.  This  arranj^ement  adds  very  little  to  the 
cost  of  installation,  insures  the  pcHsibility  of  ^ettin^  the  ^ 
duty  out  of  the  machine,  and  materially  re<hicc8  the  cost  lor 
duplicate  parts. 

It  has  occurred  to  me  that  even  tiiOU;ih  the  am  muh  «.i  huI- 
phurets  in  a  j^iven  ore  be  not  suthcient  to  justify  concentra- 
tion, it  mi«^ht  be  advi.sable  to  convey  the  pu'p  after  amal- 
t^amation  over  a  concentrator,  havin;^  previously  paaHe<I  it 
throu;^h  a  "reduction"  box,  a  larj^e  Spit/.kaMtcn.  in  onler  to 
suthciently  reduce  the  volume  of  the  pulp  coming  from  the  mill 
The  arranj^ement  would  certaiidy  make  a  very  efficient  tnip. 
producin«^  a  pro<luct  which  mi;(ht  be  treated  from  time  to  time 
in  a  clean-up  barrel. 

In  cleanini^  up  I  use  a  clean-up  barrel  of  the  Trum  foundry 
type,  and  tind  it  very  convenient  for  many  other  purposes  than 
the  actual  clean-up,  in  the  way  of  workinjj  over  the  Hweep- 
iuiTs  and  workiuirs  of  the  mill  floor,  iron  removed  in  cl''anin«r 
ainal^^am,  tnvsh  collected  from  lK»hind  the  battery  screens,  etc 

The  barrel  is  placed  so  as  to  admit  of  easy  chan^iii;;  fmm 
the  plate  lloor,  with  ample  fall  below  for  the  installation  of  a 
sluice  and  head  box  to  receive  the  discharge  from  the  barrt-l 
In  dischar^in*^  the  barrel,  the  pulp  passes  over  a  small  i^i/^  } 
or  coarse  screen,  within  the  head  box,  so  as  to  separate  any 
large  pieces  of  inatorial  that  may  be  present,  to  be  afterwards 
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hand-.sortrd.  'I'lu;  material  passin{^  tho  grizzly  j^oos  direct  to  tin; 
sliiirT,  whicli  is  approximately  12  feet  in  hm^^th  by  18  inches  in 
wiiith.  The  bottom  of  the  sluice  is  laid  with  ordinary  rubber  door 
mats,  buttin;^'  ends,  and  ludd  in  place  by  cleats.  This  arranj^ement 
is  simple  and  effective  for  collecting  the  mercury  and  amalgam. 
Tho  mats  are  readily  removed  with  tlieir  charge  to  the  clean-up 
room.  As  ;i  precautionary  measure,  the  pulp  from  the  sluice  is 
iMui  over  a  three-tray  rocker. 

'i'lie  mill  flooring  should  be  douVjle  and  with  sufficient  sloj>e 
to  carry  all  washings  into  a  launder  extending  along  the  en  tin; 
length  of  the  mill  and  discharging  into  a  sump.  J 

The  provision  for  ample  room  and  light  are  too  often  neg- 
lected in  the  average  mill  structure.  Both  are  important  factors 
in  expediting  the  routine  work  and  repairs. 

In  submitting  these  brief  observations,  I  feel  that  while 
nothing  verging  on  the  original  has  been  advanced,  they  may, 
in  a  measure,  refresh  ideas  in  connection  with  the  suV^ject. 


( 
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The  Modern   Method  of  Coal-Washing. 

By  C    A.  Mkissnku,  Sydney,  C.  B. 

(Read  IDtli  Ft-bmary,  l'ja3.) 

I  herewith  present  to  yuii  ji  lew  notes  on  the  Campbell 
Coal- Wash in«;  Table  that  may  prove  of  interest,  especially  in  »o 
i'iir  as  this  table  can  be  made  available  aw  a  washer  for  ores  as 
well  as  coal ;  in  fact  for  any  material  to  bo  washed  where  the 
valuable  matter  and  the  refuse  are  of  distinctly  different  s|)eciHc 
gravity. 

In  dealin*^  with  coal  we  have  the  following  clitFerences  of 
specific  gravity  to  consider.  That  of  pure  coal  is  from  1  p.  c 
to  1.*^  p.  c,  while  slate  has  a  specific  gravity  of  from  2  p.  c.  to 
2.7  p.  c,  and  pyrites,  or  sulphide  of  iron,  from  3.1  p.  c  to  5.1  p.  c. 

The  whole  value  of  a  washing;  machine  lies  in  its  ability  to 
eliminate  the  sulphur  and  ash  as  largely  as  j>ossible,  particularly 
the  sulphur.  The  a.sh  is  largely  formed  frum  slate.  The  sul- 
phur occurs  in  the  shape  of  solid  pyrites,  and  also  more  or  le»8 
as  organic  sulphur,  which  in  our  coals  amounts  to  the  detinite 
amount  of  1  p.  c.  The  latter  cannot  be  eliminate<l  by  washing 
and  whatever  amount  of  this  there  is  in  the  coal  will  have  to 
remain. 

The  great  ditViculty  has  been,  heretofore,  to  eliminate  the 
very  light  flaky  particles  of  sulphur,  which  in  many  coals  till 
all  the  cracks  with  a  film  of  yellow  pyrites,  and  arc  also  ho  thin 
and  light  that  they  have  a  temlency  to  Hoat  oflT  with  the  coal. 
The  solid  pyrites,  occurring  in  little  crystals  or  aggregates  of 
crystals,  is  the  easiest  to  wash  out.  When,  therefore,  the  coal 
contains  this  form  of  pyrites,  the  thorough  washing  becomes 
all  the  more  difficult. 

There  is  usually  very  little  trouble  in  washing  out  the  slate, 
though  even   here  in  some   styles  of  wa^liors  there  is   always 
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iljui^'cr  of  tlu!  fine  pJirticleK  of  Hlatc  \H:hi^  wa-slied  oli  with  the 
courner  |miticleH  of  coal,  unlcHH  very  j^reat  care  is  exerciftcd  in 
.sizi^J^^  or  rather,  in  crusliiiij;  all  coal  to  lens  tluui  one-<|Uart€r 
inch  in  hizc. 

'i'he  ^,'reatc.st  difliculty  experienced  heretof(jre  in  many  coal- 
washinj;  plants  hits  l^een  the  lack  of  recognition  by  many  ol 
their  niana^ers  that  their  Huccessful  action  is  dependent  entirely 
on  nniforniity  of  size,  for  it  stands  to  rcjwon  that  a  piece  of  coal 
one-half  an  inch  large  reijuires  as  much  pressure  or  current  of 
water  to  carry  it  away,  as  would  carry  away  a  piece  of  slate 
one-third  its  size,  or  a  piece  of  pyrites  one-fifth  its  size.  This 
fact,  therefore,  has  always  made  it  necessary  with  most  other 
washers  to  irrade  the  coal  into  its  different  sizes  in  order  to 
attain  the  most  satisfactory  results. 

In  this  machine  the  fine  powdery  coal,  while  of  the  same 
consistency  as  slate  and  pyrites,  is  given  a  chance  to  a.ssert  its 
li;;hter  specific  gravity  and  to  float  away  w^th  the  current  of 
water  mixed  with  coal,  and  thus  be  saved  in  a  form  that  makes 
it  directly  available. 

If  this  table  were  to  be  applied  to  ore  and  rock,  the  conditions 
would  be,  in  most  cases,  very  similar,  excepting  that  they  would 
require  a  much  stronger  current  of  water,  as  the  specific  gravity 
of  the  ore  and  rock  both  being  greater  than  that  of  the  coal  and 
shite — the  ore  representing  in  that  case  the  pyrites  and  slate, 
and  the  rock  representing  the  coal — it  w^ould  naturally  require 
a  heavier  current  to  carry  away  the  specific  heavier  rock  than 
the  specific  lighter  coal,  which  it  would  represent,  whereas  the 
finer  ore  would  act  like  tine  pyrites  and  slate  and  pass  through 
the  riffles  into  the  bottom  built  underneath.  With  this  machine, 
therefore,  it  is  not  necessary  to  size  the  coal  as  closely  as  is  the 
case  for  the  successful  operation  of  most  other  washers. 

In  giving  you  a  description  of  the  plant,  I  would  like  to  say 
that  I  am  indebted  to  my  friend,  Mr.  0.  F.  Griem,  superintendant 
of  the  Dominion  Iron  and  Steel  Company's  coke  ovens,  for  the 
data  and  details  relatiuo:  to  same. 
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The  raw  coiil  from  tlie  mines  is  received  in  the  form  of  Hlack, 
varying  in  size  from  zero  to  one  incli.  This  slack  in  (lum{)cd 
into  a  pit  under  the  coal  track  and  elevated  to  overhead  biiis, 
known  as  the  raw  C(jal  bins,  and  from  these  the  raw  coal  in 
drawn  and  ptusHed  over  a  grizzly,  which  removes  all  coal  from 
one-cjuarter  inch  to  zero,  the  Imiance  j^oing  to  the  rolla.  The 
rolls  are  of  the  corrii^^atod  tyjK»  and  arc  four  in  number,  arran;;iNl 
in  a  sin^^lc  row,  end  to  end,  in  |mirs  of  two,  and  these  re<luce 
the  coal  to  the  same  size  that  passes  throuj^h  the  j^xzly,  namely, 
not  larger  than  (jne-(|uarter  inch. 

Each  pair  of  rolls  is  provided  with  a  hopper  beneath,  into 
which  all  the  coal  that  pa.sse«  throuj^li  the  grizzly  m  din- 
charged.  These  hoppers  form  the  "  boots "  of  the  clcvatoni, 
elevating  the  coal  to  the  long  bin  alwvc  the  washers.  The 
washers  are  suspended  from  this  bin  by  swinging  suspension 
rods,  and  each  washer  or  "  bed  "  as  it  is  calle<l,  is  provide<l  with  an 
adjustay)le  chute,  having  a  one-inch  water  pipe  arrangecl  at  the 
point  of  junction  of  the  chute  to  the  bin.  The  object  of  this 
water  junction  is  to  stir  up  and  sluice  the  coal  down  to  the  beils 
in  uniform  (juantity.  and  at  this  point  of  entrance  of  the  water 
a  small  slide-valve  is  inserted,  by  means  of  which  larger  or 
smaller  quantities  of  coal  can  be  let  down  over  the  chute  into 
the  bed. 

The  beds  are  nine  feet  long  and  thirty  inches  wide,  being 
suspended  at  their  four  comers  on  ru<ls,  so  that  they  arc  free  to 
move  backwards  and  forwanls  in  a  lateral  direction.  This  head, 
or  bumping  end,  is  connect^nl  with  a  rod  to  a  looncly  hung 
rocker  arm,  the  free  end  of  which  engages  a  peculiarly  dc8igne<i 
cam,  which  is  mounted  upon  a  shaft  driven  by  motor  or  engine. 
This  rocker  arm  is  adjustable,  so  that  one  can  give  a  longer  or 
shorter  swing  to  the  be<l. 

The  bed  pro|H*r  consists  of  a  central  timlvr  or  *•  keel  "  as  it  is 
called,  u[>on  which  are  fastened  croHswi.se.  in  the  manner  of  a 
fish  bone,  five  or  six  strips,  eight  inches  wide  and  thirty  inches 
long.      Upon  these  cross  pioce^  or  stripe*  is  fastened  a  sheet  of 
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^Milvaiiized  iron,  wliich  coiiHtitutcH  tlie  bottom  of  the  bed.  Upon 
the  top  of  this  Hhoct  iron,  three  narrow  htripH  are  secured,  run- 
ning lengthwiHc  with  the  bed,  one  in  the  centre  and  one  at  each 
end  of  the  croH8  pieccH,  and  iifK^n  thene  Htrips  in  turn  are 
mounted  the  riffle.s.  TheHe  ritfloH  constitute  a  falwi  Ixjttom  and 
consiHt  of  triangular  oak  HtripH,  and  have  an  over-hipping  Htrip 
of  galvanized  nhcet  iron  ftiHtened  to  tliem. 

The  riffles  arc  set  one-eighth  of  an  inch  apart,  and  thiH  space 
is  the  means  of  communication  with  the  hollow  npace  between  the 
bottom  of  the  riffle  and  the  sheet  iron  bottom  of  the  bed.  The 
sides  of  the  beds  are  six  inches  high,  and  the  construction  of 
the  top  side  of  the  keel  is  such  as  to  give  the  riffles  and  the 
bottom  a  slight  curvature,  and  the  w^hole  resembles  a  trough 
with  a  serrated  bottom. 

In  the  operation  the  cam  is  rotated  and  impartji  a  backward 
and  forward  motion  to  the  bed,  through  the  rocker  arm  and 
reach  rod  connecting  them. 

The  coal  being  sluiced  to  the  bed  with  water,  the  bed  soon 
fills,  and  the  cam  motion  is  such  that  the  bed  is  brought  at  regu- 
lar intervals  of  time,  about  sixty  strokes  per  minute,  against  a 
block  or  bumping-post  of  heavy  timber.  This  serves  to  agitate 
the  mass  upon  the  table,  allowing  the  heavier  impurities  in  the 
coal  to  settle  upon  the  riffles.  At  each  successive  blow  the  slate 
and  pyrites  are  caused  to  move  up  towards  the  bumping  end, 
the  riffles  all  being  set  in  that  direction,  until  they  are  finally 
discharged  over  the  end  of  the  bed  into  the  refuse  sluice,  while 
the  licrhter  coal  flows  with  water  to  the  lower  end  of  the  bed  in 
the  form  of  a  fan-shaped  sheet,  covering  the  whole  width  of 
the  bed.  This  serves  to  wash  back  any  larger  pieces  of  coal 
w^hich  have  a  tendency  to  move  up  with  the  slate. 

The  tine  pyritic  flakes  and  other  pulverized  heavy  impuri- 
ties pass  down  between  the  riffle  spaces  to  the  sheet  iron  bottom, 
from  whence  this  material  is  discharged. 
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The  beds  have  a  capacity  each  of  Hve  tons  of  wahht^l  coal 
p3r  lioiir,  inakin<^  each  bed's  work  iii  ten  bourn  e^iuivalent  to 
fifty  tons. 

The  amount  of  refuse,  includiiij^  what  conl  im  carriLxi  witli  u, 
is  about  forty-five  per  cent,  ho  that  each  table  waMhen  about 
fifty- two  tons  of  coal  per  day. 

The  raw  coal,  jus  it  orij^inally  enters  the  tables,  contain"  ••'-•••* 

G.50  p.  c.  of  ash  and  2  p.  c.  of  sulphur.     As  it  leaver  the  i : 

contains  about  3  p.  o   to  4  p.  c   of  nsh.  an<l  1.2  p.  c.  to  1.4  p  c^of 
sulphur. 

The  refuse  contains  about  40  p.  a  to  45  p.  c.  of  Hulphur.  the 
balance  of  about  35  p.  c.  to  40  p.  c.  bein;;  coal.  This,  on  about 
4  p.  c.  of  loss,  means  a  total  loss  of  about  seven  to  eight  tenths 
of  a  ton  of  coal  to  each  washing- table  per  day. 

In  order  to  be  able  to  utilize  the  lost  coal  in  the  refuse,  the 
amount  of  this  can  be  raised  in  the  washing  so  as  to  increa.se 
the  loss  to  say  6  \ycr  cent.,  which  will  give  a  purer  coal,  but 
leaving  more  coal  in  the  refuse.  This  refuse  can  then  be 
rewashed  rouj^hly  on  the  rcwashinj;  beds,  so  as  to  get  the  nf': 
practically  free  from  coiil,  and  a  coal  containing  anywh«*re  fi-i.i 
:\  per  cent,  to  4  per  cent  of  sulphur  and  a  proportionate  |K;r 
centftgc  of  slate,  or  with  say  60  per  cent  to  70  per  cent  ..f 
coal,  which  latter  can  then  be  used  as  fuel  under  the  : 
where  this  additional  percentage  of  impurities  does  no  material 
harm,  in  view  of  the  saving  of  fuel  thus  etlVcted. 

The  construction  of  these  beds  is  very  simple,  and  the 
average  cast  of  a  bed  is  estimated  at  fifty  dollars. 

The  beds  are  called  Campbell  Washers,  and  ore  contnjlKd 
and  patented  by  Hyle  and  Patterson,  of  Pittsburg 
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Notes   on   the  History   of  Manjjancsc   Minmjf  in   part  ol  Nova 

Scotia,  and   on   some  of  tlic   Geological  Conditions  of  the 

Manganese    Belt   running?:  throujfh    Hants  County. 

Hy  W.  v.  Jennison. 
(Head  lIHh  February,  1003.) 

The  existence  ol'  manganese  ores  in  HuntH  county,  N.  S.,  has 
loMj^  been  known.  In  fact,  it  is  Lard  to  ascertain  at  just  what  date 
the  ores  were  first  worked.  Ix'^end  .say?^  tliat  Hants  county  has 
the  honor  of  bein«^  the  first  producer  of  manganese  in  America. 
Tlic  story  [;oes  that  i\m  Freneli  used  savon  de  verriers,  their 
fanciful  name  for  pyrolusite,  in  making  glass  and  pottery'  at 
Pizi(|uid,  now  Falmouth,  Hants  county,  before  the  expulsion  of 
the  Acadians  in  1755. 

It  is  evident  from  history  that  the  French  u.sed  manganese 
in  this  country,  but  for  what  particular  purpose  and  at  what 
date,  we  have  no  reliable  authority,  and  know  but  little  of  its 
discovery  or  history  in  Nova  Scotia  until  1861,  when  it  was 
found  at  Ten ny cape. 

Dr.  Henry  How,  in  his  "  Mineralogy  of  Nova  Scotia,"  (page 
111,)  tells  us  that  in  1861  Mr.  Nicholas  Mosher,  jr.,  of  Avon- 
dale,  brought  him  some  samples  from  Tenuycape,  which  Dr. 
How  told  him  were  good  mantjanese  ore.  On  diligent  .search 
he  found  the  ore  to  occur  in  nodules,  from  the  size  of  a  bean 
to  that  of  twenty-four  pounds,  a  sample  of  which  was  sent  to  the 
exhibition  in  London  the  following  year.  The  first  shipment  of 
about  eight  tons  was  sent  to  Windsor  to  be  transhipped  to  Eng- 
land in  1868.  An  average  analysis  of  this  ore  gave  91  per  cent, 
oxide,  and  sold  in  England  for  £8  10s.,  and  £9  per  ton.  Messrs. 
Tennant,  of  Glasgow,  are  reported  to  have  said  they  had  never 
seen  ore  so  tine. 
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Since  timt  time.  Teiuiyciipo  luus  been  worked  inteniiittinjjly 
and  luxs  been  the  best  pro<lucer  in  Nova  Scotia. 

Tennycape  \h  situated  about  thirty-three  miles  from  Wind- 
sor, on  the  south  side  of  Minns  IJasin.  The  nmnj;ane«c  hero 
occurs  in  the  lower  carboniferous  belt  bo^inninj;  on  the  west 
side  of  the  Avon  River  and  running;  castwanlly  in  a  tortucms 
course  to  tlu'  Shul)enacadie  KivtT.  havinj^  a  len^jth  of  forty-Hve 
or  fifty  miles. 

The  principal  duxjMts  uii  this  bolt,  mentioned  in  order  of 
their  importance,  are  tht»  Tennyeape  and  the  IVmbroke.  })oth  of 
these  owned,  controlled  and  \vorko<l  by  the  Tennycap-  Man;;an- 
ese  Minin;^  Company,  Limited  :  the  Churchill  and  Wni.  Stephen 
mine  at  Walton ;  the  Parker  mine  at  Tennycape ;  the  Choveric 
mine  at  Cheverio ;  and  the  Scott  prop«;rty  at  Minasvillo. 

The  outcrops  of  this  belt  are  numerous  and  can  be  caaiiy 
traot'd  ;  hut  the  deposits  of  man^aneJk'  have  their  particular 
zones,  and  are  not  disseminated  throujjhout  the  whole  belt,  hh 
miles  of  the  limestone  nu;y  be  found  not  ciirryin^  any  apprecia- 
ble amount  of  manj^aneso. 

As  ref'ards  the  (Xicurrence  of  man<^aneAe  in  this  belt,  1  musi  dif- 
fer  from  the  ^jeneral  opinion  of  many  eminont  auth<»nties  that 
man;:an.'So  is  always  found  in  i>ockets.  In  this  particular  I  will 
confine  my  remarks  to  Tennycape  and  IVmbroke,  which  I  had 
a  special  opi^ortunity  to  study.  The  limestone  U^lt  hen*,  win*. 
varies  in  thickne^is  from  i:)0  to  :^00  feet,  nnv  lie  divido<l  n 
three  distinct  sub-divisions,  and  in  each  sub-  .  n  the  mo«Ieof 

occurrence  of  the  man;;anese  is  «|uite  tlifferent  from  that  of  the 
others.  Immediately  overlyin^r  this  belt  are  mancA  of  tO'P«"»"' 
and  what  is  known  as  the'foot-wall  is  Devonian  quart/.iu?. 

Hej;innin^'  at  the  top,  the  first  aub-diviaion  is  a  bn 
limestone  ab^Tut  sixty  feet  thick.     Thia  is  known  to  the  mincm 
as  the  "soft  ground."      In  this  the  manjjanesc  occurs  in  round 
masses  or  pockets,  from  the  smallest  to  the  larj^t  nxrj 
famous  Dykeman  |H)cket,  alwut  one  thoasand  tons,  waa  1 1      . 
from  the  grounds  at  Tennycapiv     When  the  pockets  are  taken 
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out  not  a  perceptible  trace  of  manganese  can  be  seen,  and 
notliin^  to  lead  one  to  discover  another  dopfjsit. 

Under  tJiis  is  a  inaflHive  limestone,  which  the  ininei-M  term 
"  wljite  rock."  At  Tennycapo  this  is  alxmt  seventy-five  feet 
thick,  color  li^ht  ^rey,  and  its  solidity  is  such  that  in  driftinj^ 
or  sinking  in  it,  very  little,  if  any,  tiinl)er  is  required.  In  this 
the  ore  occurs  in  lenticular  veins,  havinjr  a  regular  dip  and 
strike,  varying  in  tliickness,  sometimes  pinching  out  to  almost 
nothing,  but  always  leaving  a  "  leader"  to  follow. 

Altliough  the  rock  here  dips  south  at  an  angle  of  from  45  to 
GO  degrees,  yet  the  ore  veins  dip  north,  generally  at  high  angles, 
at  the  same  time  having  deepening  inclination  westward. 
Within  a  distance  of  two  hundred  and  fifty  feet,  I  have  followed 
the  inclination  of  one  of  these  veins  from  the  surface  to  a  per- 
pendicular depth  of  one  hundred  and  sixty  feet — the  deepest 
workings  at  Tennycape  at  that  time. 

Under  this,  and  separated  from  the  Devonian  quartzite  by  a 
few  inches  of  clay,  is  a  laminated  limestone,  known  to  the 
miners  as  the  "slate  belt,"  havincr  an  averaore  thickness  of 
fifteen  feet,  carrying  numerous  regular  veins  of  very  high-grade 
ore  from  the  smallest  size  up  to  five  or  six  inches,  running  in  all 
directions.  This,  poSvSibly,  is  the  mast  valuable  of  the  three. 
It  hcis  been  estimated  that  if  the  entire  belt  were  taken  out 
and  concentrated,  it  would  yield  from  15  to  20  per  cent.  ore. 
yet  it  has  never  been  worked  to  any  extent. 

Admitting  that  the  conditions  here  are  very  different  from 
those  of  many  other  deposits  in  both  Canada  and  the  United 
States,  yet  knowing  and  closely  watching  these  conditions, 
modifies  very  much  the  old  opinion  that  manganese  raining  is 
most  uncertain  and  that  we  never  know  what  should  be  done 
next  when  miningr  this  mineral. 

The  workings  of  Tennycape  consist  of  one  main  shaft,  one 
hundred  sixty  feet  deep,  with  levels  running  east  eighty  feet  and 
west  about  one  hundred  and  ten   feet.     This  orround  has  been 
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fairly  worked  out  to  the  surface,  except  what  is  known  as  the 
••  slate  belt." 

One  hundred  and  twenty-five  feet  east  of  the  main  shaft  is 
another  ninety  feet  dei'p.  From  it  the  levels  run  west  to  con- 
nect with  the  working  of  the  main  shaft,  and  east  about  one 
hundred  and  twenty-five  feet 

As  to  the  plant,  one  would  jud^e  from  th»'  appearance  of  it, 
that  the  E<(yptians  were  not  only  the  first  discoverers  of  man- 
ganese, but  that  they  had  first  ininotl  the  mineral  at  Tennycapo, 
and  that  no  improvement  had  been  ma<le  in  the  plant  since  that 
time.  No  modern  concentratini;  plant  has  ever  been  installed,  and 
what  has  not  been  wived  at  the  cobbing  table  has  practically 
gone  into  the  wawtc  dump.  TIk*so  dumps  have  been  estimat^'d  to 
contain  fifty  thousand  tons  of  material,  which  will  yield  10  per 
cent.  ore.  VVhy  a  modem  concencrating  plant  has  not  been 
instiiUed  in  a  mine  with  the  possibilities  of  this  one,  is  hard 
to  explain,  for  it  is  a  mine  which  has  been  known  to  the  world 
for  over  forty  years,  and  whom*  ores  have  sold  in  the  Unite<l 
States  as  high  as  Si 40  per  ton,  and  never  less  than  $40  per 
ton,  and  which  can  be  treate<l  with  at  least  some  degree  of 
certainty  of  workable  profit. 
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Stamp  Millinjf  Practice  in  Nova  Scotia,  and  the  Advantajfc  of 

Introducinjf  Water  under    Pressure  below  the  Crushinjf 

Surfaces  in  the  Gold  Stamp  Mill. 

I{y  M.   11.   O'SiiAUonNK-shV. 
(K«-ad  10th  February,  11KJ3.) 

At  the  rciiuest  oi  n  nuinber  of  our  successful  Nova  Scotian 
jroM  iniiuTH  and  leaclinj^  members  of  the  Mining  Society,  I  sub- 
mit for  their  consideration  the  following  notes  on  Nova  Scotian 
practice  in  wet-crushing  stamp  mills : — 

These  notes  may  prove  useful  and  instructive  to  possible 
investors  and  mining  men  who  have  no  practical  knowledge  of 
stamp  milling  Nova  Scotian  ores.  I  use  the  term  "ores" 
as  applying  to  all  material  removed  by  mining  operations  that 
eventually  passes  through  the  mill.  The  extraction  and  recov- 
ery of  values  in  gold  from  our  ores  by  stamps,  does  not  always 
get  the  serious  consideration  that  it  justly  deserves. 

It  is  not  my  intention  to  impose  on  the  time  of  the  society, 
but,  that  my  notes  may  appear  clear  and  be  readily  understood 
by  the  men  now  before  the  stamps  in  our  scattered  mining 
camps,  it  will  be  necessary  to  call  attention  to  the  two  different 
types  of  mills  now  in  use,  namely,  the  light  mill,  equipped  with 
650  lbs.  to  700  lbs.  stamps  and  capable  of  pulverizing  one  and  a 
half  tons  per  stamp  in  twenty-four  hours,  and  the  modern 
heavy  high-speed  mill,  equipped  with  stamps  ranging  in  weight 
from  850  lbs.  to  1100  lbs.,  capable  of  pulverizing  from  two  to 
four  tons  per  stamp  in  twenty-four  hours. 

But  the  question  may  be  asked,  How  does  the  heavy  mill 
differ  from  the  light  mill  in  the  pulverization  of  ores  and  collec- 
tion of  values  in  gold  ?  A  brief  description  of  the  practical 
working  of  the  two  mills  will  be  necessary  at  this  stage  to 
demonstrate  the  relation  oae  mill  bears  to  another. 
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I  will  first  take  up  the  pnictical  working;  of  the  lijUt  miU, 
and  endeavor  to  point  out  that  this  mill  in  j^encral  use  previoUH 
to  the  intro<luction  of  the  ni'xlern  heavy  null,  was  not,  and  w 
not  to-day,  when  inteUi^ently  openite*!,  the  "  old  trap  that  a 
^reat  many  miners  believe  it  to  be.  Ah  you  are  well  aware  the 
extraction  of  ^old  from  our  ores  depends,  with  a  few  exwplions. 
on  the  one  machiiHN  namely,  the  stamp  mortar  with  plates,  and 
in  all  CJtses  where  the  mill  is  in  an  isolate<l  district,  the  one  that 
appears  best  adapted  to  the  extraction  of  j;old  is  the  lij^ht  stamp 
and  roomy  mortar  with  a  capacity  of  about  one  and-a-half 
tons  per  stamp  in  twenty-four  hours,  hand-fed  preferably  to 
automatic,  unless  a  tirst-clo-ss  automatic-fee<ler  is  installed. 

\Ait  us  a.s.-tume  that  the  liL'ht  hand-fed  mill  is  really  for  com- 
mission, and  the  writer  is  in  charge  pn»parinj^  for  a  run.  After 
(leterminin;;  that  the  thrust  of  stamps  is  directly  on  the  dies, 
the  fronts  are  placed  in  |>osition.  the  base  of  mortar,  includinj; 
<lies,  is  covered  thorou;;hly  with  sand  or  pulp  recovere<l  from 
the  mortar  in  a  former  clean-up.  screens  are  examined,  plact'<l 
in  position,  and  made  .secure. 

One  of  the  most  important  p<3ints  in  practical  stamp-milling. 
is  the  protection  of  the  j^old  after  it  has  bi'en  1ilx;rate<l  from  the 
«,mn;,nie  by  the  action  of  the  stamp.  Such  bi'in;;  the  casi*.  it  will 
he  apparent  that  in  order  to  mill  .successfully,  certain  niles  and 
regulations  will  have  to  be  followed  in  the  methcxl  of  opi-ratinj; 
in  onler  to  secure  the  desired  protection  of  the  j(<»ld  fn)m  the 
wearin;^  action  of  the  stamps  and  pulp  in  the  mortar.  One  of 
the  best  n\etho<ls  to  obtain  this  result  is  to  lake  advant^i^^e  of 
the  law  of  ^mivitation.  Nature  having'  been  ^jenerous  to  ^Id, 
luus  endowed  it  with  extraonlinary  gravity,  hence,  all  that  is 
necessiiry  to  readily  take  advant*i^e  in  the  li^ht  mill  of  the  laws 
of  gravitation,  and  protect  the  Rold  after  it  is  liljerate^l  from 
the  ore,  is  to  give  strict  attention  in  feeding  ore  and  water  dur- 
ini'  the  first  few  hours'  run  of  the  mortar.  By  clofie  or  thin 
feedin*'  for  the  first   few  hours,  a  stationary  base  is  fonnctl   in 
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the  iiiortur.  This  ImMo  is  tlic  Hurfiice  of  the  wjlidly  packed  sand 
that  forms  in  nil  tho  luortarH  not  otliorwise  fitted  with  appli- 
jincjj.s  for  preventing  the  .steinmin^  and  packing  of  Hands  around 
the  dies.  Uy  careful  attention  to  feeding  ore  and  water,  it  is 
possible  to  establish  this  base  from  one  to  two  inches  below 
the  crushing  surface  of  the  dies,  and,  if  care  is  exercised 
throughout  the  run  in  feeding  ore,  supplying  sufficient  water 
at  all  times  to  meet  the  requirements  of  the  pulverized 
material,  the  material  within  the  mortar  will  be  displaced 
and  washed  by  the  action  of  the  stamps  to  a  depth  of  two 
inches  below  the  crushing  surfaces  of  the  dies.  One  of  the 
apparent  advantages  of  the  light  mill  is  due  to  the  easy  pulsat- 
ing motion  given  the  pulp  when  properly  supplied  with  water 
and  ore.  The  liquid  condition  of  the  pulp  allows  the  different 
atoms  of  the  ore  to  find  their  relative  position  by  gravity,  hence 
the  material  having  the  least  weight  escapes  from  the  mortar 
first  and  all  particles  of  greater  gravity  are  retained  in  the  mor- 
tar the  longest  period  of  time  and  are  reduced  to  the  greatest 
degree  of  fineness.  In  nearly  all  our  Nova  Scotian  ores,  gold  is 
closely  associated  with  the  sulphides  of  iron  or  other  minerals 
which  are  retained  longest  in  the  mortar  until  almost  reduced  to 
slimes,  thus  liberating  a  large  percentage  of  gold  that  owing  to 
prolonged  abrasion  readily  amalgamates.  Its  weight  will  readily 
find  it  a  resting  place  on  the  base  line  of  mortar,  the  crowns  of 
the  dies  acting  as  riffles  to  arrest  the  particles,  whether  pure 
amalgam  or  sulphuret?  carrying  a  percentage  of  gold. 

Any  person  familiar  with  the  panning  motion  of  the  moving 
pulp  in  the  mortar  under  displacement  by  the  stamps  in  the 
light  mill,  can  readily  comprehend  the  advantage  of  an  abun- 
dance of  water  on  the  crushing  surface  of  the  dies.  It  materi- 
ally increases  the  efficiency  of  the  mill  as  a  pulverizer,  by 
washing  out  the  disintegrated  parts  of  the  ore  on  the  surface  of  the 
dies  when  the  stamps  are  not  resting  thereon.  It  readily  adjusts 
the  pulp  uniformly  under  each  stamp,  and  it  is  at  this  stage  of 
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tin-  cru.shiti^  tlmt  the  tiiill-tiiuii  nIiuuM  seu  tlmt  the  bane  of  the 
inurtjir  is  formed  at  least  one  and  one-half  inche.s  below  the 
crushini^  surface  of  the  dies,  and  know  that  at  all  tiuies  sufficient 
water  is  beinj;  supplied  to  t!iorou«;hly  wash  the  dies  after  each 
thrust  of  the  stanips,  as  tfie  displacin«j  force  of  the  descendinjj 
stamps  is  the  aj^ency  whereby  the  sand  is  mechanically  disphiced 
alternately  from  f)ne  die  to  another.  It  is  only  neceswiry  to 
supply  sutlicient  water  and  feed  low  or  thin,  to  successfully  dis- 
place the  pulverized  material  after  etich  thrust  of  the  stamp.  Such 
bein;;  the  c^vse,  the  liquid  condition  of  the  partially  pulverized 
ore  restin;;  on  the  surface  of  the  dies  enables  the  broken  or 
separated  atoms  of  ore  to  take  advanta;;e  of  ;^ravitati«)n  ;  and 
rej^ardless  of  the  agency  of  mercury,  coarse  and  heavy  jjold 
readily  falls  a  prey  to  the  iKXjkets  created  iK'tween  the  dies  for 
the  purpase  of  its  protection  after  it  h»is  been  libenited  from  the 
ore. 

A  large  percentage  of  what  is  termed  lloal-gold  that  escapes 
from  the  mill  in  the  water,  is  created  by  the  action  of  the  stamps 
reducing  the  gold  to  minute  particles  before  the  active  and 
expelling  force  of  the  stamps  is  enabled  to  discharge  or  lo<lge 
them  in  a  place  of  safety  on  inside  plates.  Knowing,  as  we  do, 
the  soft  malleable  nature  of  gold,  it  is  apparent  that  a  large 
percenUige  of  values  escapes  from  [)Oorly  managed  mills  in  the 
form  of  worn  gold  created  by  continuous  exposure  to  the  action 
of  stamps  and  sands. 

It  will  be  apparent  to  any  thoroughly  practical,  observant 
mill-man,  that  a  great  many  of  the  difficulties  surrounding  the 
extraction  and  collection  of  gold  in  Nova  Scotia  is  created  by 
the  very  methotls  applied  for  the  recovery  of  the  values. 
As  a  rule,  our  gold-bearing  ores  may  be  considere<l  practically 
tree-milling,  and  a  large  jx^rccnUige  is  coarse  and  granular  gold, 
w  iiich,  if  protected  from  wear  and  tear,  is  easily  recovertnl  by 
the  .sUimp  mill  wet  crusher  If  proper  methods  for  the  protec- 
tion and  collection  by  gravitation  in  the  mortar  of  tlie  coanie 
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j^old  HO  commonly  found  in  our  ores,  is  put  in  pnictice,  amalj^a- 
tion  \H  only  neccHsary  i'nv  tho  i'liutr  and  Hinaller  atoms  whose 
j^navity  is  overcome  by  the  action  of  stamps  ami  w'nicli  are  expel- 
led from  thr  mortur  throu^li  the  screens.  The  conditions  for 
early  amalgamation  are  clear  li(|iiid  and  sharp  pulp,  so  apparent 
in  mortars  supplied  with  low  or  thin  feed,  and  an  abundance  of 
water  to  carry  off  the  ever  recurrinf^  slimes.  In  the  majority  of 
our  mills  the  supply  of  water  to  the  mortar  is  governed  by  the 
How  passing  over  the  stationary  plates  that  were  probably  placed 
in  position  during  the  construction  of  the  mill  in  accordance 
with  the  practice  of  an  altot^etlur  different  district.  The  plates 
can  only  be  used  as  an  indicator  of  the  proper  supply  of  water 
re(|uired  by  the  mortar,  after  a  series  of  experiments  have  been 
made  to  determine  the  re(iuired  volume,  and  in  all  cases  it  will 
re(|uire  adjustin^^  to  suit  different  qualities  of  ore. 

Another  favourable  feature  in  connection  with  the  condition 
of  the  mortar  as  above  described,  is  in  regard  to  the  quicksilver, 
the  principal  agent  in  the  recovery  of  the  finer  particles  of  gold. 
There  is  no  danorer  of  creatinor  losses  throu^rh  an  over-abundant 
use  of  mercury  when  the  mill  is  running  under  thin  feed  and 
the  pulp  is  being  displaced  and  washed  two  inches  below  the 
surface  of  the  dies. 

The  moving  pulp  will  suspond,  or  keep  suspended,  for  a 
limited  period  of  time  the  mercury  so  supplied,  whether  in  small 
or  large  quantities,  and  whatever  particles  of  gold  mingled  with 
the  pulp  are  in  like  manner  under  suspension,  will  have  an 
opportunity  to  become  amalgamated  with  the  mei'cury,  if  prev- 
ious to  the  association  the  specific  gravit}^  of  the  particles  of 
gold  was  sufficient  for  it  to  take  a  suspended  position  against 
the  mechanical  displacing  or  discharging  wash  of  the  mortar. 
Such  particles  of  amalgam  once  settling  or  sinking  below  the 
crushing  surface  of  the  dies  will  be  retained  on  the  base  of  the 
mortar  by  the  affinity  of  other  larger  or  smaller  deposits  of 
amalgam  or  mercury,  as  the  case  may  be,  and  by  the  specific 
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nivity  tliat  has  jilivady  hecii  I  lie  chid  factor  in  juilsuu;^^  tlie 
^old  From  l)ein^  dischar^od  after  lilx,Tatioii  from  the  ore.  Hut 
too  often,  tlirou^^h  carelessnoss  or  ij^noranco  of  the  mill-man 
the  period  of  crushing;  is  prolonged  without  a  clean-up  until  the 
crushing  surfaces  of  the  dies  have  worn  down  to  the  <lepoGits  of 
amalgam  and  mercury  collected  between  tliedies  and  the  valucH 
are  churned  out  as  the  run  is  continued.  By  the  method  here  de- 
scribed, the  mill-man  will  recover  probably  seventy  percent,  of  the 
•  K'posits  and  tind  the  siime  adhering  to  coreholes  and  rou;;h  sur- 
faces in  stamps,  shoes  and  dies,  screen  fnimes,  and  any  rou;^h  sur- 
face that  the  pulverized  amalgam  may  come  in  contact  with 
inside  the  mortar;  and  lastly  a  lar^e  pcrcentaj^e  adhering  to 
plates  outside  the  mortar.  A  portion  of  the  loss  may  be  recov- 
rred  on  concentrators  at  the  tad  of  the  mill 

Another  common  method  of  increjisin<;  the  wear  and  tear 
of  ^old  and  the  losses,  is  to  start  with  the  mortar  run- 
iiin;;  in  a  choked  condition,  either  from  too  hi^jh  fronts, 
iij^ulHcient  water  supply,  or  by  supplyinj^  ore  to  the  mortar 
ill  (juantities  and  at  periods  that  do  not  allow  the  water  to 
reach  the  crushinj^  surface  of  the  dies.  Under  this  method 
of  milling  or  startin;^  a  mill  run,  it  takes  but  a  few  hours 
to  stem  or  thoroughly  pack  the  mortar  to  the  surface  of  the 
dies  with  the  pulverized  material  in  such  a  manner  that  nothinj; 
will  remove  it  but  bar  and  pick  on  clean-up  day.  In  thiscondi- 
ticn'of  the  mortar,  what  is  tlie  result  w^hen  coarse  granular  ^old 
is  liberated  from  the  ore  ?  The  activity  or  the  discharging 
force  of  the  mortar  is  not  capable  of  removing  it  immediately 
out  of  harm's  way  ;  and  if  it  were,  the  screenH  would  not  allow 
the  gold  to  escajHj  in  its  gninular  or  coarser  form.  If  inside 
jtlates  are  used,  it  has  to  IxK-'ome  amalgamated  before  it  will 
a«lhere  to  them,  and  if  bulky  and  having  sharp  angles  the  wtmh 
of  the  mortar  will  not  allow  it  to  remain  on  the  plates  until 
sitme  of  its  sharp  cornel's  U'come  worn  off".  If  mercury  is  sup- 
])licd  in  larger  quantity  than  the  gold  Ijeing  liberatcil   will   t^ike 
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Up,  it  will  Hcttle  to  the  huHo  (in  this  case  tlie  crusliinj^  Hurfacu 
of  the  flicH);  hihI  if  th<*  (jiumtity  of  mercury  Kuj)}>lie^1  happens  to 
he  much  in  excess  of  amount  refjuired,  ith  presence  on  the  sur- 
f»ice  of  the  dies  forms  shish  amalgam.  This  slusli  amalgam 
resting  on  the  crushin;^  surface  of  the  dies  holds  with  a  subtle 
j^rip  small  and  coarse  ^old  alike,  to  be  thorou^lily  pulverized 
before  hv\u<f  dischar^ror]  or  lod;^cd  on  the  inside  plates.  If,  on 
the  other  hand,  wo  do  supply  sutHcient  mercury  to  a  mortar  run- 
ning' under  conditions  to  meet  the  recjuirements  of  the  ^old 
bein<;  liberated,  we  run  the  risk  of  the  ^^old  beinf^  pulverized  or 
beaten  into  minute,  thin  sheets  that  will  not  combine  with  the 
mercury,  and  that  vr'\\\  eventually  escape  unamalma;^ated. 

In  my  opinion,  the  mill -man  that  can  judge  the  happy  med- 
ium in  supplying  mercury  to  the  mortar  run  in  conditions  as 
above  described,  is  not  very  much  in  evidence  in  our  mining 
camps.  In  my  practice  I  have  found  the  light  mill  give  best 
satisfaction  by  operating  with  medium  fronts,  fine  screens,  and 
abundance  of  water,  thin  feed,  frequent  beating-out  of  the  mor- 
tar, and  by  avoiding  too  prolonged  a  run  without  a  partial  clean- 
up. In  all  cases  I  speed  the  mill  to  its  limit  with  a  rea.sonable 
drop  of  stamp,  and  depend  on  gravitation  for  the  protection  of 
the  values  when  liberated  from  the  ore.  Twelve  years  of  my 
twenty  years'  milling  practice  were  spent  before  the  light 
stamps,  mining  ores  ranging  from  81.00  to  82,000.00  per  ton,  and 
when  the  mill  was  operating  continuously,  one  shift  under  my 
personal  supervision,  I  never  entertained  any  apprehension  as  to 
the  result  on  clean-up  days.  In  my  practice  I  have  always 
found  the  light  mill  give  splendid  results  as  a  gold-saver  and  col- 
lector, when  operated  by  methods  that  I  have  described  in  part  as 
above. 

Having  devoted  a  good  deal  of  space  describing  the  working 
of  the  light  mill,  I  w^ill  now  briefly  as  possible  describe  the  prac- 
tical working  of  the  heavy  high-speed  mills  on  Nova  Scotia 
ores. 
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I  may  be  a-sked.  Why  clin;r  to  the  li^rht  mill  in  the  treat- 
ment of  our  ores  when  our  leading'  mining'  men  have  introduce<i 
the  modern  mill  ^  I  must  admit  that  the  inodern  mill  is  un- 
doubtedly an  improvement  on  the  li^^ht  mili  wlien  considere<I  as 
a  pulverizer  of  ore,  and  had  our  mining'  men  conhned  the  mill 
to  the  pulverization  of  the  ore  by  a  system  of  rapid,  coarse 
crushintr,  and  depended  on  secondary  tnatment  for  the  recovery 
of  the  values  in  ^'old,  a  system  or  methcxl  of  milliner  couhl  be 
put  in  pnictice  wliereby  the  milliner  capticity  of  our  mills  could 
be  almost  doubled,  and  conditions  under  whicii  losses  may  now 
cxxiur  avoided. 

At  the  time  of  the  intro<luction  of  the  modern  mill  into  our 
milliner   camps,  men   and   owners   made  a  general  movement  to 
retard    the  crushin^r   capacity  of  the   mill,  practically  defeatin>( 
the  very  end  they  were  seekin^^.      In  the  first  place  they  ^t  the 
idea  that  the  rapid    hi«;h-speed  of   the    mill    brou^'ht  about  the 
expulsion  of  the  ^old   before  mortjir  anialj^amation  had   taken 
place  ;  thus  they  jeopardized  the  chances  of  recovering  values  on 
the  outside   plates.      To  reme<ly    this   trouble,   coupled   with   a 
great  many  more  ima<;inary  difficulties,  they  retluced   the  s|>eed 
of  the  mill,  in  some  cases  from  twenty  to  tliirty  per  cent.,  never 
thinking;    for  a  moment   that   in  so  doing  they  were  practically 
checking  the  displacement  of  the  pulp   from  one  die  to  another 
and  choking  the  mortar  unless  the  greatest  pn»caution   was  ex- 
ercised in  feeding  the  ore.     The  reason  for  this  condition  of  the 
mortar  in  the  modem  mill  when  s|)eed  is  re<luce<i,  is  the  differ- 
ence of  design  in  the  cam  of  the  improved  mill  com|)areil   with 
the   cam  of  the  old    type   of  mill.      For  example,  the  period  of 
rest  of  stiunp  on  the  dies  in  the  old  mill,  dropping  eight  inches 
and  making  60  drops  per  minute,  is  aboui  equal  to  the  modem 
mill  dropping  six  inches  and  making  110  drops  per  minute.      It 
will  l)c  apparent,  that  in  order  to  ensure  satisfactory  ilisplace- 
ment  of  material  under  the  stam{>s  and  to  enable  sufficient  water 
to  reach  the  crushing  surface  of  the  dies,  es|>ecially  iu  mills  not 
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e<|uipj>c-(l  with  improved  methods  of  supplying  water  to  the  mor- 
tiir,  the  stamp  should  be  lifted  the  moment  the  descending  stamp 
has  been  retarded  by  the  material  on  the  dies,  and  the  slowing 
down  of  the  improved  mill  is  a  serious  mistake.  It  not  only 
deadens  the  activity  of  the  pulp  in  the  mortar  and  retards  the 
crushing  capacity  of  the  mill,  but  where  slate  is  present  through- 
out the  ore  it  also  brings  about  a  pasty,  mucky  condition  of 
pulp  on  the  surface  of  the  dies,  due  in  a  great  measure  to  an 
insufficient  supply  of  water  to  wash  out  the  disintegrated  mate- 
rial after  each  thrust  of  the  stamp. 

Mortars  running  under  such  conditions  practically  stem  or 
pack  solidly  all  recesses  between  the  dies,  and  the  crushing  sur- 
face of  the  dies  forms  the  interior  base  of  the  mortars.  In  such 
cases  where  a  sufficient  quantity  of  water  fails  to  reach  the 
crushing  surface  of  the  dies  it  matters  little  what  the  interior 
form  of  the  mortar  is,  for  the  pulp  itself  will  build  up  a 
design  of  solidly  packed  sand,  converting  the  interior  design 
above  the  surface  of  the  dies  into  what  resembles  very  much  a 
farmer's  dug-out  pig  trough,  and  in  such  a  trough  a  good  share 
of  our  Nova  Scotian  gold-bearing  ores  have  been  pulverized 
since  the  introduction  of  the  modern  heavy  mill. 

High  fronts  and  fine  screens  have  been  used  to  prevent  the 
gold  escaping  from  the  mortar.  High  fronts  and  fine  screens 
are  conductive  to  fine  grinding,  and  no  doubt  liberate  a  large 
percentage  of  gold  that  would  otherwise  escape  in  low  fronts 
and  coarse  screens.  When,  however,  you  increase  the  height  of 
your  fronts  and  use  closer  screens,  you  also  increase  the  diffi- 
culty of  having  a  sufficient  supply  of  water  reach  the  crushing 
surface  of  the  dies  to  thoroughly  wash  out  the  disintegrated 
particles  of  pulp  after  each  thrust  of  the  stamp,  and  also  to  keep 
the  base  below  the  crushing  surfaces  of  the  dies,  so  essential  to 
the  protection  of  the  coarse  particles  of  gold  so  common  in  our 
ores.  The  question  is  before  me  at  all  times,  Do  we,  by  raising 
fronts  and  using  finer  screens  and  subjecting  all  the  gold  values 
to  the  pulverization  action  of  the  stamp  during  the  period  of 


STAMP  MILLING   PRACTICE  IN  NOVA  SCOTIA  — o'SHAUGHNISSY.         119 

the  run  before  the  clean-up  is  made,  lose  in  float  gold  (cr  what 
I  term  the  wear  and  tear  of  gold)  an  e(|uivalent  in  values  e«,ual 
to  what  we  liberate  by  tine  grindimr  ? 

The  first  difliculty  that  I  encountered  in  the  improved  mill 
was  the  protection  of  values  after  being  liberated  from  the  ore. 
This  difticulty  wa.s  chiefly  due  to  stamming  and  packing  of  the 
sands  between  the  dies,  which,  without  constant  attention  to 
automatic  feeders,  I  could  not  avoid. 

With  this  difliculty  continuously  before  me  in  operating  the 
modern  mill  of  the  Tudor  Gold  Mining  Co.  at  Waverley 
during  the  summer  of  1895.  I  conceived  the  idea  of  putting  in 
^ome  form  of  agitator  to  continuously  disturb  the  sand  between 
the  dies  in  such  a  manner  that  any  atoms  of  the  ore  having 
extra  gravity  would  readily  find  a  safe  place  from  the  action 
of  the  stamps  and  the  severe  abrasion  of  sand. 

After  utilizing  what  little  mechanical  inventive  genius  I 
possessed,  I  Anally  decided  that  the  water  usually  dropjKxl  or 
directed  into  the  mortar  on  top  of  the  pulp,  if  directed  into  the 
mortar  by  means  of  a  series  of  small  jets  or  nozzles  at  any 
desired  point  below  the  crushing  surface  of  the  dies,  would 
bring  about  the  desired  agitating  result,  supplying  a  mechani- 
cal agency  whereby  I  could  be  jissured  that  at  every  stage  of  the 
mill-run  all  coarse  particles  of  gold  would  be  recovered^ithout 
the  agency  of  mercury,  and  that  a  sufficient  quantity  of  clear 
water  was  being  directed  on  to  the  surfjice  of  the  dies  to  wiish 
out  the  disintegrated  particles  after  each  thrust  of  a  stamp. 

I  liave  also,  found  that  under  any  condition  of  feed,  height 
of  fronts,  or  Hneness  of  screens,  tlie  water  directed  under  pres- 
sure, as  herein  describeil  and  shown  in  the  accomp^inying  illus- 
tration, will  at  all  times  during  the  run  of  the  mill  keep  the 
recess  between  the  dies  so  freely  agitated  that  battery  iron,  nails, 
and  gold  in  small  or  coarse  particle.s  readily  become  deposited 
between  the  dies,  and  if  any  reai^nable  attention  is  given  to  the 
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-  Verffca/  Sec^/on  - 


-Hor/zonta/  5ec//on  ~ 


A  Mortar.         B  Die.         C  Shoe.         D  Stamp-head  or  boss.         E  Stamp 
rod.        ^  Feed  opening  C  Screen.         // Screen  opening.        /Battery 

key  or  key  wedge.      /  Water  supply  pipe.      K  Water  chamber.       L  Water 
jet  or  nozzle.         M  Ore  under  action  of  stamp.  N  Gold  and  heavier 

particles  of  ore  UHng  protected  about  base  of  die. 
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supply  of  ore  to  the  mortar  therti  will  be  found  little  or  no  diffi- 
culty in  keepin)^  the  wearing  Hurface  of  the  diefl  and  the  stamp- 
shoes  perfectly  H<|uare  or  level.  I  maintain  that  the  capacity  of  the 
mortar  is  also  increase<l  becaase  of  the  presence  of  clear  water 
directed  into  the  pulverize<l  material  immeiliately  after  the 
thrust  of  ciicli  stamp.  I5y  this  system  of  water  supply,  the 
material  under  the  stamp,  while  being  displace<l  alternately  from 
one  die  to  another,  has  to  |)ass  through  or  take  with  it  a  foun- 
tain of  clear  water.  Hence,  it  should  be  apparent  to  every 
pnictical  man  that  the  heavier  ore  will  readily  sink  into  reccsnea 
between  and  around  the  dies. 

As  an  example  of  what  can  be  dune  in  a  mortar  supplied 
with  water  directe<l  under  pressure  as  herein  de«cribe<l,  the  fol- 
lowing may  be  of  interest  : — During  the  month  of  November, 
1900,  I  su|)erintende<l  at  llenfrew  the  Thompson  clean-up  of 
2700  ounces  of  gold  bullion  and  made  a  practical  test  of  one 
biittery  of  five  stamjKs,  dropping  five  inches  and  making  110 
drops  per  minute,  with  G-inch  fronts  and  No.  37-mesh  screena 
From  one  run  of  an  hour  and  twenty  minutes  on  specimens,  I 
received  one  bar  of  gold  bullion  weighing  66(5  ounces.  Of  this 
amount  95  per  cent  was  recovered  below  the  crushing  surface.s 
of  the  dies,  about  2  J  per  cent,  was  attacheil  to  the  interior  of 
the  screens,  and  the  balance  of  2}  per  cent,  was  on  the  outside 
platea  The  run  was  witnesseil  by  three  men  beaides  myself, 
und  I  consider  the  run  practically  showtnl  the  thorough  pro- 
tection coarse  grains  or  even  small  particles  of  gold  get  in  a 
mortar  supplie<l  with  water  directe<l  under  pressure  below  and 
U'tween  the  crushing  surface  of  the  dies.  In  the  majority  of 
cju-^os  where  the  tailings  from  mills  are  not  subjected!  to  a  second- 
uy  treatment  to  nnjover  values  lost  by  coarse  crushing.  I  con- 
t.nd  that  by  applying  the  water  as  herein  tlescriUHJ,  the  stamps 
could  be  allowed  to  nxluce  the  ore  to  a  slime,  and  yet  not  injure 
the  values  in  gold  ;  and  when  clean-up  day  came,  the  gold  would 
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(With  Lhc  oxccj)ti(jn  oi'  a  very  small  percenta^^e  which  h'nc 
f^rindin^^  had  liberated  and  discharged  on  tlie  outside  plates)  fx; 
found  .leposited  between  the  dies  in  particles  still  having  their 
sharp  angles,  and  as  free  from  wear  as  when  first  liberated  from 
the  ore. 


LIMITS  OF  THE  WORKAnLE  COALS  OF  CUMBFRF  AVn       . 

^  "r   LLMBERLAND— -FLETCnRR.        123 


Um,s  of  the  Workable  Coak   of  the    Cu.be.Und  Coal   Fiel<ls 

in   Nova   Scotia.* 

By  Hi,«„  Fletchkh,   ticoiogical  Survey  of  Canada. 
(Read  October  27tli,  IJKW.) 

No  crijrinality  is  claimed  for  the  views  here  „re.s..nt..I  u-l  •  i 

.".nes   have   been   worked   for   .„a„y  yean,  a  .1   no  i„.p„rU 

ecent  d.seoveries  of  coal    have  been   Ie.    I   „.ay  S    Z 

■^  en  .on  as  praefcnl  .niners  and  explorers  of  a  pro'vinco  nZ 
or  the  larfje  pro<luot.on  of  n.inerals  in  proportion  to  it.,  a,., 
;nd  popuhU.on,  to  a  few  points  brought  out  by  inve-sti^atiZ 
n>ese  have  lately  l.en  n.ade  to  deKne  the  structure  o  ho 
«o„  hern  nn,  of  the  Cun.berland  coal  ba.sin  and  test  the  pn,U 
bd.ty-^o  h„,l,n«  alon.  it  coal  .sean.s  that  .io  not  come  to  t.L"  n^. 
face  but  are  apparently  burie.I  beneath  overlyin,,  rocks 

The  strata  of  the  ^reat  .section  of  the  .Io;,.nns  coast,  winch 
lave  an  aKgrej^ate  thickness  of  about  15.000  feet,  nmy  Ix,  su 
divided  as  follows  in  descendin^^  order  :_ 
Permian  or  Upper  Carboniferous, 
Coal  .Measures, 
Millstone  Orit, 

Carboniferous  Limastone  or  Lower  Carboniferou.,. 
ilu3y_l.o  n.  a  basia  on  the  north  side  of  which  the  coal  measure,. 

•  Re»ised  by  Mr.  Fletohor,  Febnwry,  IIKM. 
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(lipping  Hiiwih  lit  nil  inclination  varyinj(  from  45  degrees  to  16 
(Ic^rcH'H,  extend  eaHtwiinl  alx^ut  twenty  rnilefl  from  the  nhore  at 
the  Jo^^inH  mines,  while  on  tlnj  eantern  or  Sprin^hill  Hide  they 
Htrike  w)uthwanl  to  within  a  short  diHtance  of  the  C>jlx;c|uid 
Hills  and  <lip  westward  for  the  most  part  at  an  an;(le  which 
seldom  exceeds  30  de|^rccs. 

'i'ln'  main  scam  of  the  Joj^<(inH  mincR  is  overlaid  by  4740 
feet  of  sandstones  and  shales,  of  which  2473  feet  in  tlie  lower 
portion  inchide  small  seams  of  coal.  The  top  of  these  overlyinj^ 
rocks  is  at  Shulie,  ei^ht  and  a  half  miles  distant,  and  w^iuthwest- 
ward  from  that  place  they  follow  the  shore  in  nearly  horizontal 
attitude  for  some  miles,  then  in  descending  order  form  a  section 
which  seems  to  repeat  the  forej^oinj^  rocks  for  a  distance  of 
about  twenty  miles  as  far  as  Apple  River  and  Spicer's  Cove, 
fijivini^  a  thickness  of  perhaps  3500  feet  of  uniform  colour, 
composition  and  texture.  At  the  base  500  feet  or  more  consist 
of  conglomerate,  composed  of  large  pebbles  and  blocks  of  the 
Devonian  granites  and  felsites,  which  immediately  south  of 
Spicer's  Cove  form  the  western  limit  of  the  Cobequid  Hills. 

The  only  regular  coals  southwest  of  Shulie  are  found  near 
Spicer's  Cove,  immediately  overlying  this  conglomerate. 

These  small  and  otherwise  unimportant  coals  suggest  ques- 
tions of  great  practical  value.  What  is  their  relation  to  the 
large  seams  of  the  Joggins  and  Springhill  mines  ?  If  the  latter 
could  be  reached  by  a  shaft  or  boring  4740  deep  in  the  basin  at 
Shulie,  can  they  be  cut  nearer  the  surface  at  Spicer's  Cove  and 
elsewhere  ?  Have  they  thinned  out  and  been  replaced  by  con- 
glomerate in  this  direction,  or  have  they  been  cut  off  by  a  fault  ? 

A  general  section  from  Minudie  to  Apple  River  faces  page 
150  in  Dawson's  Acadian  Geology,  which  is  also  applicable  to 
any  line  from  the  Cobequid  Hills  northward  to  the  coal  seams 
between  the  Joggins  and  the  Styles  mines :  several  broad  folds? 
however,  in  some  places  repeating  the  rocks  between  the  shore 
and  the  hills  are  shown  on  the  Apple  River  sheet  just  issued  by 
the  department  of  the  Geological  Survey  (Nos.  100  and  101). 
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Dawson's  section  iimkts  iiio8t  of  the  rocks  soutliwanl  from 
Shulie  River  to  Spicer's  Cove  equivalent  to  the  uppermost  rocks 
from  Shulie  northwunl  unJ  shows  a  small  coal  seam  near  the 
bottom,  but  it  does  not  prolonj;  the  Coal  Measures  Ijenoath  them 
and  the  text  speaks  of  "  con;,Homenittvs  and  other  I^wer  Carlx)n- 
iferous  rocks  "  ivs  funning  the  southern  e<l;;e  of  the  trou^jh  and 
resting;  on  these  the  be<ls  of  the  coal  formation  still  dippin«^'  to 
the  northward.  May  not  the  conglomerates,  however,  be 
younger,  overlapping^  in  places  rcxjks  which  include  workable 
seams  of  coal  ? 

To  test  these  strata  which  are  cut  across  by  the  Shulie. 
Hebert  and  Maccan  Kivrs,  two  Ixjreholes  were  begun  in  the 
autumn  of  1908.  The  tii*st  at  Spiccr's  Cove,  still  in  comglom- 
erate,  is  now  over  500  feet  deep.  •  Another,  twenty-seven  miles 
to  the  eastward  on  th»-  west  side  of  Kiver  Hebert,  one  mile*^ 
below  the  outlet  of  Fullerton  bike,  is  about  600  feet  deep. 
The  latter  is  alx)ut  three  miles  north  of  the  Devonian  metamor- 
phic  rocks  and  only  twelve  miles  west  of  the  Springhill  coal- 
field wln're  the  uppermost  coal  .seams  have  also  been  tracetl  to 
Rattling  lirook  and,  on  Upper  Maccan  River,  to  within  three 
miles  of  the  Devonian  rocks  of  the  ColKMjuid  Hills. 

To  the  eastward  of  Springhill  the  Coal  Measures  are  under- 
laid by  Millstone  Orit  and  I»wer  Carboniferous  rocks  on 
what  Professor  Hind  has  defined  as  an  anticlinal  dome,"*-  the 
result  of  intersecting  crass  anticlinals.  They  include  the  small 
seams  of  coal  exploited  at  Polly  Hrook.  Uxfonl  Junction, 
Big  I^ke  and  other  |K)inti*,  which  overlie  a  comglomeratc  at 
the  base  of  the  millstone  grit  and  form  the  bottom  of  ano- 
ther basin  on  the  east  side  of  the  dome.  15ut  none  of  the  large 
seams  re-appear  before  Thon)|\son  Station  is  reache<J,  where 
these  rocks  are  appanntly  overlapped  unconformably  by  Upper 
Carboniferous  red  comglomeratc,  sandstone  and  shale,  in  a  basin 
extending  thence  to  the  Pictou  coal  Held. 

•  About  on  .lunf  11.  VMM. 

••  About  .     p  on  June  U,  l'J04. 

t  The  Nova  Sooumn  Mininjf  Number,  Oct.,  1908,  pago  SOl 
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UtTc  a^niu  »i  [jroMeiii  of  ^reat  im|K>rtuncc  in  preAentec].  Do 
HciiiiiH  of  colli  (jf  workiiblo  nize  exiht  at  an  acccHHible  fleplli  in 
Hiis  H(fcon<)  biiHiii,  eawt  of  tlio  Sprin^hill  doiiie,  and  within  which 
iH'W  coal  niincH  may  h(;  cHtabliHlied  i* 

The  chance  of  n-acliin^,  even  at  a  f^reat  depth,  coalK  like 
tlioHO  of  Sprin;;hill  an<l  Westvillo,  appears  to  be  worth  the 
cost  of  trial  i)orel»olos  south  of  Hi;^  Lake  and  Dewar  Kiver 
Mil  tlw  other  hand,  siicce.sM  cannot  with  certainty  be  prwlicted 
at  any  point  because  of  irrc^^ularity  of  thickness  of  the  seainH, 
such  UH  is  characteristic  of  lx)th  the  Pictou  and  Cuniberhmd  coal 
fields.  In  tracnij^  tlie  Oml  Measures  eastward  a  few  miles  from 
the  Jot^^ins  mines,  for  example;,  we  find  that  the  seventy  coal 
seams  there  exposed  nearly  all  disappear,  and  that  a  mans  of 
con^^lomerate,  estimated  to  be  1500  feet  tliick,  replaces  the  fine, 
soft  strata  of  the  .shore.  Moreover,  in  many  places  Permian 
rocks  rest  directly  upon  othei's  older  than  the  Goal  Mcjisures  : 
and  it  is  possible  that  the  latter  may  occupy  only  unimf>ortant 
areas  within  a  workable  depth.  Yet  the  money  ineffectually 
spent  year  after  year  in  shallow  borings  and  dij^gings  by  the 
holders  of  leased  areas  would  be  sufficient  with  the  aid  of  the 
government  drills,  economically  operated,  or  by  means  of  deep 
holes  boi'ed  by  contract,  to  prove  more  than  can  be  done  in  any 
other  way. 

DISCUSSION. 

Mr.  Fletcher  illustrated  his  remarks  by  detail  maps  of  the 
region,  tiie  inspection  of  which  led  to  a  strong  desire  being 
expressed  for  their  immediate  publication. 

At  the  conclusion  of  the  paper  a  dissussion  took  place  on  the 
work  of  the  Geological  Survey  in  Nova  Scotia     (See  p.  61). 

J.  A.  Johnson. — I  move  that  the  thanks  of  the  society  be 
given  to  Mr.  Fletcher  for  comiuor  here  and  ^ivincr  such  an  inter- 
esting  address  in  relation  to  his  work  in  Cumberland  County. 

Hon.  S.  H.  Holmes  seconded  the  motion,  which  passed. 
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A  Trip    to   West   Virginia. 
%  Hknuy  S.   Poolk,   D.  Sc.,  F.  U.  S.  C. 

{Heiui  'J7th  OeU.»irr,  11103). 

A  travt'IK'r  in  h  country  new, to  him  is  imtunilly  nio«t  inter- 
ested in  tlu'  features  which  are  unfaujiliar.  while  such  as  are 
siniilar  to  thixse  aniitl  his  own  surround  in  ^^s  are  acct'pte<l  »is  mat- 
ters of  courst'.  Thr  lew  rrmarks  I  may  make  an*  from  this 
|K)int  of  view,  and  will  be  limited  to  circumstances  and  practi- 
ces ditterint;  frt)m  those  in  force  with  us.  To  the  structure  of 
the  country  is  due  much  of  the  novelty  that  is  associate<i  with 
coal  minint^  in  West  Vir;^inia.  Instead  of  di«;;;inj^  down  to 
lower  depths  and  erecting;  machinery  to  hoist  coal  and  pump 
water  up  to  the  surface,  tho  nnner  of  that  country  does  all  the 
hoistini;  that  is  done  in  himself,  in  climbin;^  the  hillside  to  his 
work  ;  and  then  he  Hn<ls  appliances  for  lowerinj;  th»*  pnxluct  of 
his  labor  to  (h»pths  of  hundreds  or  p^'rhaps  1.000  fet'l. 

The  structure  of  the  coal  field  is  due  to  the  foldin^rs  of  the 
Ap|H'lachian  mountains,  carryin;^  on  their  western  flanks  strata 
of  the  Carlx)niferous,  which  were  elevated  to  a  j^neml  level  of 
some  .S,000  feet  above  the  sea.  The  mountain  folds  ^avo  a 
course  to  the  stn'ams,  which  now  flow  in  valleys  far  Ik'Iow  their 
crests,  only  breaking;  across  the  ranges  by  "  j^aps  "  at  rare  inter- 
vals. These  streams  make  their  wa\-  to  the  main  draina|(e  of 
the  continent,  and  are  joined  by  tributaries  flowing  with  the 
^jentle  dip  of  the  measures  to  the  nurlh-west  at  ri^ht  angles  to 
the  axes  of  the  folds.  CVeeks,  forks  and  branches  ;rather  the 
waters  of  the  ancient  plane,  and  from  their  fountain  heads  have 
deeply  carve<l  it  into  V-shaped  valleys.  The  country  lies  to 
the  south  of  the  rei^ion  «;lacier-bearin;;  during;  the  Pleistocene 
period,  and   no  foroiLrn   till  cloaks  the  surfiice  to  cover  up  and 
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hide  the  outcropping  of  the  horizont/il  coHl-lj<;arin^  Vxsda  The 
abHenco  of  ernitic«  aiwl  f»ir-ciirri<?<l  Htonen  Ih  a  noticeable  feature 
to  anyone  (liH|)OH4?(I  to  HjHiCuhite  oh  to  the  orij^in  of  the  boulden* 
that  Htrew  the  tiehls  of  X(;w  Fln^land  and  Plantem  Cana/Ja. 
Tlio  HtreainH  that  flow  on  the  innnediate  flankn  of  the  western 
ranj^eH,  having  cut  tlirouj^h  all  the  strata  of  the  carlxjnifercjUH. 
have  exjH)sed  to  view  mern^xirH  of  the  Devonian  HynU'in,  and 
thus  it  is  that  trie  lowest  series  of  coal  searns  are  only  found 
hi^^h  up  on  the  eastern  hill-tops- in  isolated  patches  :  but  as  the 
inclination  of  the  strata  is  uniform,  some  60  to  80  feet  to  the 
mile,  it  so<jn  brings  the  lowest  of  the  beds  near  the  bottom  of 
ravines,  and  then  the  gentle  dip  continuing  to  the  northward  a 
few  miles  further  sees  them  entirely  under  water.  It  is  of  inter- 
est to  note  that  the  general  opinion  of  the  country,  share^l  in  by 
the  officers  of  the  geological  survey,  is  that  the  disappearance  of 
these  coal  seams  below  water  level  of  the  streams  is  coincident 
with  their  diminution  of  thickness. 

The  several  groups  of  coal  seams  vary  in  quality  with  their 
position  in  the  series.  The  lowest  are  very  low  in  volatile 
matter  to  be  coking  coals,  and  they  are  also  low  in  ash.  They 
supply  the  celebrated  New  River  and  Pocahonta-s  coke  and 
smokeless  coals,  of  which  we  hear  so  much,  as  shipped  at  New- 
port News  and  Norfolk.  A  broad  strip  of  barren  measures 
then  succeeds  them,  and  this  in  turn  is  overlaid  by  another 
series  of  seams,  much  higher  in  volatile  matter  and  supplying 
excellent  gas  coals. 

To  tind  inland  markets  for  the  coal  of  this  field,  it  has  to  be 
carried  long  distances,  and  even  for  shipment  by  vessel  the  coal 
has  to  be  conveyed  350  to  450  miles.  For  this  reason  prefer- 
ence is  given  to  trucks  or  cars  of  large  size,  of  80,000  and 
100,000  lbs.  capacity,  a  train  of  coal  being  made  up  of  20  or  25 
of  such  cars.  These  cars  are  in  some  cases  made  wholly  of 
steel,  and  in  others  the  body  is  of  wooden  planking  on  a  steel 
frame.  Of  the  relative  merits  of  the  two  makes  there  is  a  diver- 
sity of  opinion,  the  question  largely  turning  not  on  the  durability 
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of  the  car,  but  on  the  eaae  with  which  it  can  be  dcHtroyed  in  caae 
of  wreck  and  the  nece88ity  of  getting  the  Mingle  line  of  rail- 
way track  (juickly  clear  and  reopened  for  trat!ic.  While 
the  wooden  car  may  be  readily  cut  up  or  repain'<l,  or  burnt  to 
get  it  (juickly  out  of  the  way.  the  steel  car  is  apt  to  get  »o 
twisted  in  a  wreck  as  to  be  past  repairing,  and  then  is  not 
ea-sily  broken  up  or  moved  aaide  in  a  cutting.  To  meet  such  an 
emergency,  by  no  means  nnfre<|uent,  wrecking  trains  are  now 
ec]uippe<]  with  pneumatic  tools  to  expedite  the  work. 

The  steel  cars  now  nuvlc  to  carry  an  e<jual  <|uantity  of  coke 
art*  fitted  with  four  pairs  of  lx)ttoin  doors  to  accommo<late  ihe 
ncceRsariiy  greater  length. 

Everyone  knows  there  are  snakes  in  Virginia,  where  the  puff 
arlder  still  (tasks  on  the  Imnkside  in  the  early  moniing  sun,  and 
the  black  snake  rests  his  length  in  the  sha^le,  indifferent  to  the 
paaser  by  on  the  bridle  path  ;  but  the  rattler  has  given  warning 
so  often  to  his  own  death  that  now  he  is  seldom  mot  with, 
except  in  the  rocky  ravines. 

S|)eaking  of  paths,  recalls  to  mind  the  charms  of  the  virgin 
forest,  man's  ancestral  home,  which  there  has  great  trees, 
straight  and  tall,  of  jK)plar  and  oak,  three  and  four  feet  in 
diameter,  surrounded  by  younger  members  of  the  family  growing 
up  to  take  the  monarch's  place  in  the  centuries  to  come.  To 
find  one  fallen  is  rare  indetHl,  unless  it  bears  the  mark  of  man's 
axe,  for  the  last  natural  death  occurre<l  so  long  ago  as  to  leave 
no  crumbling  tnice  remaining  ikav.  Compare  this  primeval 
scene  with  one  of  our  own  wootllands,  strewn  with  windfalls, 
im|>enetrablc  with  underbrush,  and  puncturing  the  skies  with 
Hfid  rampikes.  For  the  min»»sof  Virginia,  pit  props  and  puncheons 
growing  to  reijuirecl  sizes  as  with  us,  are  unknown,  but  large 
trees  are  cut  in  suitable  lengths  and  split  into  "  bars "  with 
which  to  do  the  timbering  underground. 

The  labor  problem  receives  special  treatment  in  parta  of 
Western  Virginia,  and  capital  recognizes  the  imjK>rtance  of  deal- 
ing with  the  walking  delegate  and  his  disturbing  influence.     In 
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Hcjiiio  of  the  valloyH  tho  Htnin^er  is  ina^le  <|uickly  to  umJerHtAii'l 
the  atinoMphcro  ih  for  him  unhealthy,  unlcHH  when  aMke<J  his 
huMincHM,  hiH  jiiiHwrrs  are  frank  ami  satiMfactory.  The  man  who 
|)OHtH  a  notice  calHn^  a  meeting  of  minerH  fjuickly  realizeH  the 
itrihtv  of  liiH  /^oin^,  and  the;  workman  who  whouhJ  liap[>en  tocjrop 
ill  at  any  such  meetin;^  and  air  his  views,  finds  his  money  really 
for  him  and  his  phice  occupied  next  day.  There  is  no  hesitation. 
In  one  section  a  strike  waw  started  a  year  a^o,  and  althou;^h  the 
strikers  were  still  out  and  in  receipt  of  rehef  from  the  Cnion,  the 
miiuis  were  all  at  work  and  the  output  only  dependent  on  the 
ear  supply.  There  were,  however,  si^ns  of  the  strike  to  the 
initiated,  and  they  consisted  of  sentry-like  lx>xe«  standinj^  by 
the  wayside,  in  command  of  the  approaches  by  road  and  rail. 
The.se  shelters  were  occupied  by  burly  armed  men  to  intervi«-w 
the  strant^er.  Then  there  was  one  structure  more  elaborate  than 
the  rest,  a  martello-like  tower  on  stilts,  fitted  out  with  search 
liL(ht  and  <,nitlint.'  «run.  Stationed  on  a  \u<r\i  mound,  it  com- 
manded the  entrance  to  the  mine,  the  villa;;e  and  the  approaches, 
and  it  was  further  protected  by  an  insulated  wire  fence  charged 
with  500  volts  from  the  mine  dynamo.  Up  to  the  time  of  my 
visit,  the  only  casualty  was  a  cow.  In  the  meantime  the  men 
on  strike  drew  their  rations,  and  either  loafed  or  farmed. 

In  my  own  case,  al thou <;h  never  before  had  I  been  in  a  posi- 
tion to  be  mistaken  for  a  walking;  deletrate,  I  was  given  a  pa.ss 
to  save  me  from  possible  annoyance.  What  that  might  be  I 
formed  some  idea  from  hearin^j  a  fellow-traveller  in  a  statue 
recount  his  experience,  how  that  he  had  been  accosted  on  his 
arrival  the  preceding  day  and  requested  to  explain  the  object  of 
his  visit.  His  explanations  seemed  to  have  been  accepted  until 
evening  shades  prevailed,  when  a  further  enquiry  was  made 
whether  his  business  there  was  completed.  On  his  replying  that 
it  was,  and  that  he  proposed  spending  the  night  with  a  relation, 
his  interrogater  would  not  think  of  it,  and  he  felt  constrained  to 
pass  outside  the  assigned  limits. 
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Coke-burniii;;,  Hlthouj;h  nut  iiii  unfaiuiluir  pnKCHw,  had  lU  ex- 
ceptional features  in  the  lonij  njws  of  ovens,  occupying  tlic  bottom 
of  the  narrow  valleys,  which  by  ni^ht  lit  up  the  way  that  by  day 
had  a  pall  of  smoke  han^  over  it  more  and  more  dense  as  one 
passed  westward.  The  ^^reatest  surprise,  however,  was  occas- 
ioned on  seeinjr  blocks  of  new  ovens  |^oin^  up  beyond  rows 
showing  no  sit^ns  of  ever  having  been  used.  What  did  this 
seeming  waste  of  wipital  mean  ?  It  w:is  incurred  to  Uuse  a 
claim  on  the  trans|K>rtation  company  for  additional  coal-carry- 
ing cars,  the  practice  U'ing  to  allow  one  car  for  every  five  ovens 
at  the  mine,  whether  in  use  or  not 

DISCUSSION. 

A.  Dick. — The  ease  of  mining  coiil  in  Virginia  and  its  con- 
sequent economy,  is  somewhat  neutralized  as  compared  with 
Cape  Breton  by  the  distance  of  the  Virginia  mines  from  tide 
water,  so  tliat  Xova  Scotia  can  hope  successfully  to  compete  in 
the  markets  of  the  world. 

l)u.  IVx)LE. — It  costs  from  no  to  90c.  per  ton  to  mine  coal  in 
Virginia,  an«l  the  price  for  carrying  it  to  tide  water,  including 
bhipmcDt,  is  $1.35  per  ton. 
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